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Engine 451, New York Central and 


Hudson River Railroad. 

In our issue of September 4th we gave a 
short account of a fast newspaper train on 
Since that time 
we have had numerous inquiries as to the 


the above named railroad. 
locomo'ive which drew the train. Through 
the courtesy of William Buchanan, Superin- 
teadent of Motive Power, we were furnished 
with the blue print from which the engraving 
was made, and with the details published 
herewith. 

The locomotive is known as class A, their 
standard engine for passenger service, which 
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Weight of tender..Loaded (maxi- 


1) Se 62,22 
Capacity “ .. Water, gallons... 2,800 
oe sa - -OUBl, 1DB..... 10,000 


Weight of engine and tender...... 
Engine tender fitted with air brake. 


116,920 


It will be remembered that this train made 
the run from Syracuse to Buffalo, a distance 
of 148 miles, at an average speed of 65.6 miles 
per hour, running for considerable distances 
at a speed of very nearly 75 miles per hour. 
It should also be noted that no special prepara- 


tion of the engine was made for thisrun. In 


regard to this a Master Mechanic, S. S. White, 
‘*No unusual preparation 
was made for the trip, and the engine before 


at Syracuse, says : 
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combustion. A representative of the AmMErRI- 


CAN MACHINIST, a practical railroad 


this fire-box, the train 
Chicago limited express, consisting of seven 
cars: 
* * * + + 
The coal on the tender was a soft, crumbly 


kind, and was badly slacked. Three-quarters 


of it would have passed through a riddle with | 
one-inch meshes. 


* * * * * 


During the whole of the trip we paid very 


close attention to the firing, and watched 
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has proved very successful in operation. 


Following are the most important dimensions: 


tENERAL DIMENSIONS. 
Cylinder... .. Diam. and stroke 17" x 24" 
ad Ports’ length.... 154’ 
me oa gaaeeaw * steam width 114" 
“ * exhaust..... 2 
Valves: 
- Vceneueanaee TVAVOl. oe: 200% 5 
Re eon henee Outside lap...... is 
© \seaepenennen Inside Oe ore 3-32” 
wees ..... Lead in full gear 1-16" 
ixhaust nozzle...High single diam 4g"’ 
= ... Height from base 
of stack... 
Smoke-stack. ....Diam., internal 16’ 
ROOM... asks cnas Diam. of small- 
O66 PING. cc.s-; 50’ 
RAR ..Length of barrel 10° 2 
agate .. Height of wagon 
Coane Dy 
pressure .,Per square inch 145 Ibs. 
Fire-box Length outside, . 6' 8 1-16” 
= paencas .. Width a 413/' 
” aan. a aae Depth inside..... 726’ 
cccecceccctize Of grate ....72 1-16 $5 5,' 
mM «cpp aeee ee Grate area, soft. 17.87 
PORORicccss « NUMDOP. 060000. 198 
” .. External diam,, 4 
ea ae Length between 
sheets ..... 13° 7°" 
Heating surfac... Tubes ........... 1,200 
” oo 153 4 
” ad YY See te ero 1353+ 
Weight of engine,. Working order... 84,700 
” . Working order 
OM GUGM. ow ccccs 31,000 
.. Working order 
on drivers 53,700 





Fast Locomotive No. 451, or 


and since has made her regular daily trips.’’ 


The train was the usual ‘‘ newspaper” 
train, consisting of one passenger coach and 
a baggage car. 

In regard to the grade and curves, we have 
no data at hand, but from some knowledge of 
the road, should say that between the points 
named there is a slight up grade, with no 
of The condi- 


tion of the track and road bed are first class 


curves much consequence. 
in every respect. 

The fire box used with this locomotive is 
It is the invention of Mr. 


Buchanan, and has been in use for some time 


shown on page 2. 


with remarkably good success both as to 
economy of fuel and prevention of smoke 
from bituminous coal. As will be seen, the 
fire-box is divided into two compartments by 
a water table which crosses the box diagonally. 
The products of combustion must all pass 
through an elliptical opening in this table 
before reaching the tubes. 

Steam is taken from the dome to a coil on 
the 
From the coil the superheated steam is taken 


water table, where it is superheated. 
to jets, placed in openings four at the front 
and the same number at the rear of the fire- 
box. These jets of steam, when in operation, 
induce strong currents of air through the 
openings, which strike the rising gases in 
such a way as to cause their thorough admix- 
ture with oxygen, and substantially complete 
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York CENTRAL RatnRoap. 
keenly for sparks and smoke. 

through the numerous tunnels and long brid- 
ges, we could see no sparks thrown, and in 
returning at 
making up time, and was hammering along 


night, when the engine was 
at 60 miles an hour, all the fire passing 
through the stack was an occasional spark 
that went high into the air and came down 
black. 


tive we had ever seen in Europe 


The best smoke-consuming locomo- 
and we have 
been on engines that were considered nearly 
black 
smoke when steam was shut off after the 


perfect in this respect—would make 


engine had been working hard, but this loco 


motive showed no indication of smoke at 


such times. The fireman generally put intwo 
or three shovelfuls of coal at a firing, and 
As he 


scattered coal over the fire, there would be a 


kept the fire level at a uniform depth. 


jet of smoke pass through the stack, but it 
cleared in an instant. When he raked the 
fire the same thing occurred, but the smoke 


did not last more than two or three seconds. | 


While riding on the car, when the engine was 
working hard, we found there was no pelting 


of cinders on the roof, 80 common with fast- | 


run trains. The engine has an extended front 
end, open stack, with bell-shaped base and a 
single exhaust nozzle 44 inches diameter. 
We recommend people, who think that smoke 
cannot be prevented with locomotives burning 
bituminous coal, to obtain the means of 
watching this engine doing heavy work, and 
they will certainly be convinced to the con- 
trary. 


ENTERED aT P 


man, | 
wrote as follows of a trip some two years ago | 
from New York to Albany on a locomotive 


| having being the | 


Tc? 


In passing | 
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| Valves and Valve Motions — Working Under 
High Steam and High Speed. 


py W. i. 


HorrMan. 


The working steam pressure is now keeping 
pace with high speed in marine engines, and 
| is coming to the front for stationary purposes. 


High steam and high speed valve travel 
have always been combined in locomotive 
practice, and the practical limits in both 


| directions have hardly been determined at 
this writing. 

I think it safe to say that there has been five 

times the amount of experimenting done on 
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valves and valve motions for marine engines 
as that done on locomotive work. 

In the marine type of engine the pressures, 
until recently, have been less than 100 Ibs. 
per inch, while the locomotive has carried 
from 110 lbs. to 150 lbs. for thirty years. 

Of course, the conditions are different in 
these motors, but not to an extent that will 

prevent fair comparisons, as the leading fea- 
| tures of construction are identical. The main 
difference 1s the conditions under which the 
valves work, and this difference appears only 
in one type of marine engines, viz., the plain 
condensing machines. 

In the two cylinder compound and the triple 
expansion engines the initial and intermediate 
cylinder valves are moving under similar 
loads as those of a locomotive, for both work 
under high steam and back press"ire, and both 
have rapid motions. 

The locomotive designers have clung to the 
old slide valve as a rule, although we have 
examples of some bold members of the frater- 
| nity who have put in practical operation other 
| valves with more or less success. 


| The writer has seen circular and piston 


| valves applied to marine engines working under 

| 110 Ibs. of steam with success, but the average 

| locomotive engineer will say that he would 

| prefer to withhold his opinion when consulted 

las to the performance of either of these 
valves. 
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I examined the engines of the new North 
German Lloyds steamer Saale on her first trip 
to this country last month, and found a suc- 
cessful working piston valve attached to a 44” 
initial cylinder, and working under a boiler 
pressure of 150 lbs. 

This engine is of the triple expansion type- 
cylinders, 44’—70" and 108’, 6 feet stroke, 
cranks at 120 —and it made on this voyage 
an average of 65 revolutions per minute, and 
will 
tions per minute, and later 70 revolutions. 


make after a months’ run 68 revolu- 
On examination the valves showed an elegant 
surface, and every indication points to dura- 
bility, as the lubrication is perfect and the 
pressure so distributed as to keep the valve 
As 


to the parts in motion, I noticed a decided 


in an equipoise and a true circular form. 


reduction in some of them, and for a land en- 
gine this cutting down of weight could be 
carried very inuch further, but, of course, it 
is not safe to take any chances as to strength 
on & sea going ship. 

The valve chests of a piston valve can 
always be fitted with a liner that is conven- 
ient to remove, and a piston, or even a cir- 
cular valve of any form, can always be re- 
paired with great accuracy by the ordinary 
What is wanted 
working under high steam, is a short travel, 


machine tools. in a valve 
multiple ports, and a low valve speed will re- 
duce wear and tear, and at the same time 
permit of large openings. Although many 
engineers with in this 
matter, I still believe that the locomotive will 
yet be fitted with some valve other than the ) 


slide, and when the sizes of cylinders of the 


may disagree me 


marine engine and the locomotive are com- 
pared, I confess I can see no reason why a 
change for the better should not be adopted. 
If the marine engineer can make a piston and 
circular valve 20° in diameter (and even 
larger) practically tight, there certainly can 
be no reason why we cannot do as well on 
locomotives and stationary engines. 

My experience has been that alarge amount 
of the noise that comes 
from a noisy engine is 
due to  over-weighted 
valve motions, and about 
one half of the high speed @ 


7 
£4,, 


Oey ” 
engines now running have 
too much weight in their 
valve gear. I speak of 
this, as many of them 
are troubled with a con- 
tinuous heating of the 
eccentrics, and a heavy valve gear outside of 
the valve load will 
when under rapid vibrations. 

One of the objects of the Joy and the 


Steam Jets. 


cause serious heating 


Bryce-Douglas valve motions, is to reduce 
friction and shock, and they both 
plish a great deal in this direction. 

I like any design of valve motion that can 
be made light, and see no reason why a great 
reduction cannot be made in any of them, 
excepting those having ugly overhanging de- 
tails. 

All valve gear designed for high speed 
engines should be made only after careful 
study, and the closest consideration of every 
moving part, no matter how slight the mo- 
tion. 

The pins and journals must have liberal 
wearing surfaces, and al: bolt holes should be 
reamed. In a valve motion absolute security 
must be assured, to obtain satisfactory results, 
and this with the other requirements are not 
at present always met. 

5 ~o: 

If we look at our large and successful ma- 
chine shops we find that nearly all of them 
have grown up from small beginnings. This 
is so according to nature that it is hardly 
There is truth the 
assertion that modern machine shop practice 


likely to change. in 
favors the large shop, but launching forth a 
for 
gradually 


big enterprise presents many chances 
miscalculation over growing up 
and meeting the demands of that growth. 
Every day we hear of shop enlargement in 
the line of growing up from small begin- 
nings; this will always be so, at least until 
machine shop practice reaches the condition 
of an exact science—something that will not 


occur until progress ceases. 


4 
ty 


When handle is at A, 
the Cock is open jor 


Tihen at B, open for 
Water Circulation | 
| 
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British Exports to the United States 


Our free trade friends are frequently 
troubled because we don’t buy enough goods 
We 


copy below an editorial from the London 


from abroad, especially from England. 


Tronmonger of recent date, reviewing the 
British exports and imports for August. It 
must make free traders feel better : 

The monthly returns of the Board of Trade 
for August are in some respects rather more 
favorable than some of the recent monthly 
returns from the same quarter. These statis- 
tics show that the imports last month were 








augmented purchases of the United States and 
British North America. 

The quantity sent to the States was 26,897 
tons, as against 7,149 tons in the same month 
of last year. In bar, angle, bolt, and rod 
iron there was a decrease equal to about 30 
per cent., which arose principally with Ger- 
many, Italy, Turkey, the East Indies, and the 
minor countries. In railroad iron of all kinds 
there was a slight decrease, despite the better 
buying of Sweden and Norway, Egypt, the 
United States, British North America, Peru, 
South Africa, and Australasia, the falling off 
being mainly with Holland, Italy, Brazil, and 
the Argentine Republic. The figures given 
in the special return show that about 16,000 
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iron for re-manufacture there was a marked 
expansion of business with the United States, 
and a net increase of about 3 per cent. In 
unwrought steel there was an expansion of 
business equal to about 300 per cent, chiefly 
with the United States, but also with the 
‘‘ other countries.” In this respect France 
was not quite so good a buyer, and the quan- 
tity sent to the States obviously consisted 
largely of blooms. The exports of hardware 
and cutlery increased by £10,000, the best 
buyers being Germany, France, Spair, the 
United States, the foreign West Indies, Brazil, 
the Argentine Republic, British North Amer- 
ica, the East Indies, and Australasia. In 
steam engines there was a considerable de- 
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The Super-heater may also be | 
placed in Smoke-bow 

































































27,321,355/., or 1,485,6217. 
same month last year. ‘The decrease arose 
chiefly in respect of ‘raw materials for 
sundry industries and manufactures,’ and in 
articles of food and drink. In manufactured 
articles, on the other hand, there was a con- 
siderable increase. The aggregate value of 
the exports was 18,744,859/., or 250,226J. 
more than in August, 1885. The increase was 
largely in respect of yarns and textile fabrics, 
but also to some extent in metals and mis- 
cellaneous articles. ‘The transit trade, or ex- 
ports of foreign and colonial produce, in- 
creased by 1,293,599/. ‘The total quantity of 
iron and steel exported was 299,238 tons, 
valued at 1,859,151/., as against 281,112 tons, 
worth 1,825,708/., in August, 1885. On going 
into the details we find an increase of about 
14 per cent. in pig iron, entirely owing to the 


less than in the 


BucHANAN’s Fire Box. See page 1. 
tons of railway materials other than rails 
were shipped during the last month. Of 


wire we sent off nearly 50 per cent. less, but 
in what directions is not set forth in detail. 
In hoops, sheets (including galvanized) boiler 
and armor plates, there was a falling off equal 
to about 6 per cent., chiefly with Germany, 
the United States, and Australasia, and in 
spite of the enlarged requirements of Russia, 
Italy, British North America, the East Indies, 
and the minor countries. In tin plates there 
was an augmentation equal to about 4 per 
cent., which was wholly due to the purchases 
on behalf of the United States. In cast or 
wrought ‘‘and all other manufactures un- 
enumerated,” there was an improvement 
equal to nearly 8 per cent., mainly with 
Spain, Brazil, British North America, Aus- 
tralasia, and the minor countries. In old 


crease, especially with Germany, Holland, 
Spain, South Africa, the East Indies, and 
Australasia. This was in spite of the better 
buying of Belgium, France, Italy, Egypt, the 
United States, Brazil, and British North 
America. In other descriptions of machinery 
and millwork there was a small diminution, 
owing to the lessened wants of Russia, Ger- 
many, Belgium, France, Italy, Brazil, and Aus- 
tralasia, and despite the larger purchases of 
Holland, Spain, Egypt, the United States (a 
large increase) British North America, South 
Africa, and the East Indies. 

In copper, unwrought and wrought, as 
well as in mixed or yellow metal, there 
were decreases, whilst in lead and tin more 
was done. 

In zine or spelter there was a marked 
decrease, of which, with other details. 
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Tool Grinder for Machinists’ Tools. 





The engraving shows the construction of 
this machine so fully that but little descrip- 
tion is necessary. Following are some of the 
dimensions : Size of wheel, 12’'x2", with 11” 
hole ; size of pulleys, 6x3" ; length of bear- 
ings, 4’; number of revolutions per minute, 


1,200; height of machine, 27’; weight, with 


wheel, 95 lbs.; bench room occupied, 20''x 


20. 


The manufacturer is D. W. Williams, In- | 


dianapolis, Ind. 


——_ ++ 


Patterns for Cable Pulleys. 
By F. W. Barrows. 

These pulleys or sheaves are sometimes 
made in a three part flask when there is but a 
single groove, as in wheels for conveying 
power, where the wire or hemp cable takes the 
place of a flat belt. 

There are some objections to this way of 
moulding sheaves, and the principal one is 
the necessarily fragile form it entails upon 
the pattern. Then the groove in some cases 
is very deep, which leaves a good deal of 
overhanging sand inthe mould. As arule I 
think it is better to form the groove by cores. 
This will make a more substantial pattern. 
There will also be less work for the moulder, 
and less risk of losing the casting by reason 
of the sand breaking away which is to form 
the groove. 

It will be seen by Fig. 56 that a pattern 
made to form the groove in green sand, by 
means of a three part flask, would be a very 
weak affair. It could be made of iron, to be 
sure, but it is really of no advantage to make 
the pattern in this shape. I should make it 
with a core as follows: 

Glue up the rim in cants or segments, put- 
ting in not less than three courses, and make 
the middle course (there should always be an 
odd number of courses in a pattern which is 
to have a set of arms in, or rather there should 
be a course in the right place and full thick 
enough to receive the arms, as it makes bad 
work where a part of two or three courses 
come within the thickness of the arms) full as 
thick as the arms if they are to be central, 
and after gluing on this course cut the arms 
in far enough across the rim to give them a 
good hold. ‘The arms have already been 
glued together at the center and planed off 
flat and true. Get the arms out wide enough 
to make the fillet where they join the rim, as 
is shown by Fig. 57, where a is the rim, ? 
the arm. 

Before gluing the arms into rim it saves 
time and trouble to lay them out and work 
them to the finished shape, except where they 
join therim. If theyare to have ribs on each 
side, before fastening on the bubs .place the 
hub on a flat surface and then fit the ribs up 
to them, holding the ribs on a radial line 
from center of hub. If the arms are tapered 
in thickness towards the rim you had best 
put the hub in its place, and fit the ribs 
That portion of the 
rim which is included in the thickness of the 


against it on the spider. 


arms must be turned up before putting them 
in. 

After the arms are fastened in place put on 
the hubs and scribe around them so as to get 
the length of ribs. If the ribs were fitted 
against the hub, while on the spider, the 
position of each one as regards length could 
After the ribs are 
fitted against the rim, fasten on the hubs, then 


be located by a knife mark. 
the ribs. I would cut off the hub on one 
side even with the rim, making the remaining 
portion of it loose. This will give the moulder 
a chance to lay the pattern on a plain follow- 
board. The ribs on the same side of arms 
may also be made loose, though I should 
rather make them of such shape that they 
might be readily coped off in the mould. 


The shape of core-box in section may be | 


seen by Fig. 56, and the length of it will be 
made to suit your own and the moulders 
ideas, that is, if you consider the moulder’s 
ideas on the subject of any account. If you 
don’t, then look out for trouble when the pat- 
tern goes to the foundry. 

You have very likely heard how easy it is 
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to lead a horse to the brook, but it isn’t so 
easy to make him drink if he don’t wish to. 
The same difficulty is encountered in trying 
to make a moulder (or anybody else) do any 
work that he isn’t, and doesn’t wish to be, in- 
terested in the success of. There may be 
men who will honestly do their very best 
under such circumstances, but they are as 
scarce as hen’s teeth. 

The first move towards success in any un- 
dertaking is to get all who are to assist in its 
completion interested in its success, and how 











can this be done more easily, with the man 
who takes pride in knowing the whys and 
wherefores of his business (and mark you 
these are the men who are bound to succeed) 
than by asking for his ideas, on that portion 
‘of the work which is his specialty, and if 
there be no objection, letting him do it in 
In this way you ensure success, 





his own way? 
because, you see, you not only get the ad- 
vantage of each one’s skill, but you also, by 
leaving the manner of doing the work to his 








Toon GRINDER. 


judgment, put him on his mettle, and he 
will do the very best he can. Many acasting 
which goes out into the back yard to be 
broken up, may trace its downfall back to the 
designer, who knows what he wants himself, 
or to the pattern maker who considers the 
moulder not as a mechanic but as a man who 
only knows how to shovel dirt. The de- 
signer or draftsman understand 
all the branches through which his 
must pass before it is completed, and if he 


may not 
work 


is one who considers mechanics’ ideas of no 
account, he is very likely to get left, as the 


me ' boys say. 
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PATTERNS FOR CABLE PULLEYS. 


I think it best and cheapest to make the 
groove in this sheave by means of a core, 
but still if the moulder wanted to make it in 
green sand, and I couldn’t convince him of 
the error of his way, I would make the pat- 
tern to suit him, because, you see, I should 
want the casting to be as perfect as possible. 
If the pattern is made to suit the moulder 
and then you get a poor casting you have him 
in a tight place. 

If the moulder makes a success of the job in 


3 


green sand, when you get a sheave to make 
like Fig. 58, you will be able to show him that 
he can also make a good sheave with cores, 
for I think any moulder will admit that it is 
best to make this four-grooved sheave with 
cores. After he has moulded it, and finds ont 
how well it works, I presume he will acknowl- 
edge that a single groove may be made 
equally as well with cores. 

The core prints for the two sheaves are 
shown by the lines a/c, in Figs. 56 and 58. 
The dotted lines in these two figures show the 
construction of patterns; / shows where the 
arm is cut into rim, ¢ is the arm ineach figure, 
and j / the ribs on either side. 

The core-box for Fig. 56 had better be 
parted through the center of groove. For 
Fig. 58 make the ends of box fast to the 
bottom, which, with the ends, is made of the 
same thickness as core print between lines @ 
and c. The sides are simply flat pieces, and 
The 

outside at > is to be left open for both wheels. 


are both loose, as there can be no draft. 


— abe 

Personal, 
Mr. George A. Barnard, well known to 
| most of our readers, who resigned his position 
| with the Buckeye Engine Company last May, 
since which he has been on vacation for the 
first time in thirteen years, has now connected 
himself with the Hewes & Phillips Iron 
Works, of Newark, N. J., as general sales 
agent. He will attend to 
steam plants complete according to modern 
Mr. Barnard has 


contracting for 


steam engineering practice. 
a large circle of friends, all of whom know 
him as a gentleman of undoubted integrity 
and an engineer of high ability. As readers 
of the American Macurnist know, the Hewes 
& Phillips Iron Works have an_ excellent 
reputation for the 
We therefore feel 
satisfactory results of this new connection. 


machinery they build. 
confident in predicting 
Mr. Barnard’s office is at 75 Temple Court, 
New York. 

ae 

The brick manufacturers have just been 
holding a convention in Cincinnati. ‘This is 
an ancient industry, but it appears to be much 
in the that it 
Egyptians ran the principal brick yards and 
employed Hebrews to do the work. The 
“They [the manufactur- 


same condition was when 


Clay Worker says : 
ers} have been brought into the sharpest com- 
petition in their business, to the extent that 
they have been compelled to reduce the com 
pensation of their employes to the 
The task-master 


very 
lowest scale possible to live. 
has been compelled to add grievous burdens 
to the labor of those employed.” 

Brick machinery has been in use for many 
years, but until lately it hus not been very 


widely adopted. 





+> 
The Jewelers’ Journal of Chicago says: 
‘*The jewelry trade of the West, and, as this 
section of the country almost invariably of 
late years has given the impulse upward or 
downward to all important markets, we may 
safely say that the jewelry trade of the country, 
has come through the summer months to the 
first of September with better results than 
have been realized for several years.” 
BI _ 


The sum of $75,000 was appropriated at the 





| last session of Congress for the purpose of 
|experimenting with torpedoes. It is ex- 
| pected that inventors of torpedoes will soon 
| be aske | to show their wares. 

= 6tili aeeince 


A manufacturer of rotary engines writes us 


as follows : 

In your issue of Sept. 18, we find the ques- 
tion: ‘* Do you think it utterly impossible to 
construct a perfect rotary engine ?” You an- 
swer, ‘ Yes.”? Will you please state what you 
consider or what is meant by the word perfect, 
as we are manufacturing rotary engines which 
we consider perfect: 

If it makes the matter any cléarer we will 
say that we meant to express the idea that in 
our opinion the rotary engine could not, for 
general purposes, be madeas successful as the 
reciprocating engine. For special purposes 
its use may be advisable. This is our opin- 
ion; of course we are open to conviction to 


the contrary. 
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The Normal Theory of the Gear Tooth | 
Curve, 


By GrorcEe B. Grant, Boston. 


Tutrp Paper. 


APPLICATION OF THE GENERAL THEORY TO 
PARTICULAR CASES. 
Tue SecmMentau System.—If a circular arc | 
be drawn from a center A, Fig. 24, on a line 
at an angle, # 0 A, witha rack pitch line, 
O F, its normals P X to the pitch line, will 
satisfy the law of the odontoid, and the seg- 
ment O D F will bearack tooth that will 
form an interchangeable or conjugate set of 
teeth. 
Fig. 24. 

If the radius 0 A 
is a straight line M ON, at right angles at 0 
with O A, and the common involute system 


Therefore the involute tooth 


is infinite, the segment 


will be formed. 
is a special form, the infinite form, of the 
segmental tooth. 

The segment has exactly the valuable prop- 
erties of the involute at the pitch line, and 
approximately away from it, the approxima- 





tion being closer as the radius 0 A is longer. 


M 


The involute tooth is often, but not prop- 
erly, regarded as the special case of the 
cycloidal tooth for a rolling circle of infinite 
diameter. Regarded simply asa curve, the 
involute is an infinite cycloid, but regarded 
as a gear tooth curve it is not, for, as shown 
by Fig. 37, infinite cycloids have a mathe- 
matical but not a practicable contact, and 
cannot bear properly, unless the conditions of 
the movement are so far strained that one is 
reversed on its pitch line, and then the pitch 
lines are separated. 

Form oF THE SEGMENTAL Tootu.—The face 
of any segmental tooth, on any circle with 
center at (’, will be a lobe, Od’ f’, where e' d 

=ed,and Oe f=OUef. It is always at right 
angles at 0 with O a. 

The flank curve O D F' is at right angles 
at O with O A, has the same height D' #’, 
and the same base O H’ F’ at the rack face. 

If a, O and A arein the same line, the face 
and flank will join at O, and be a single 
curve. 

Fig. 25. 

Cusps oF SEGMENTAL FLANK.-—When the ra 
dius O A, Fig. 25, is small, compared with 
the radius UC’, the pinion flank takes the 
but as the 


form shown by Fig. 24; pro- 


OA. 

yc inereases, a value will be reached, 
OA 
OV 
cusp, Q A, will form. 
the two points Y and R# will coincide, and 


portion 


when =" sin. AOHX, at which a double 


At exactly that point 


no cusp will be apparent, but the slightest 
increase of the proportion will separate the 


points. 

In the most convenient system, where 
AOH=14° 28 40°, and sin. AOH=4, the 
cusps will appear whenever the segment 
and pinion radii are in the proportion 
OA _ 27 3... 1.687. 

OU 


: OA. 
As the proportion , Increases, the sec 
d( 
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ond branch @ F will increase so that the curve 
will take the form OQ R’ D’, and when OA 
is infinite the second branch, ( Z, then an 
involute, is infinite. 

Fig. 26. 
DELINEATOR.—The seg- 


Tur SEGMENTAL 


mental curve can be formed by the ‘‘ conjuga- 


—" 


Fig. 24 
The Segmental System 
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Stuniced Involute 


tor” previously described, and shown by Fig. 


13, and it can be drawn by the special 


delineator, shown by Fig 26. 
A thin wooden wheel, C, turns on a pin at 
its center, andarack, 2, rolls on it, being 


strong paper attached to both. It is kept 





in position by a guide, //. 





Fiy. 26 


held to it by a strip, «Oc, of thin brass or 


A fixed bar G, projecting over the wheel, 
carries a pin O, placed exactly at the point of 
contact of wheel and rack. A rule £# turns 
about a pi A in the rack B, and carries a 
pointed tracing pin or pencil point at P. The 
pins A O and P are in line, and all three are 
always at the same distance from the straight 


Fig. oe 
Cycloidal Tecth 


Fiy. 25 
Cusps of 
Segmental Flanks 


y) 























Fig. 26 


Segmental Delineator 


£ “Ge ab 


Trterperence of 

Segqinental Tecth 

edge of the rule /. The pin 7 will pass 
under and come in line with the pin 0. 

As the rack is rolled on the wheel, the rule 
will turn about the pin A and slide on the 
pin O. The point / will trace a segment of 
a circle P S with respect to the rack, but on 
the wheel will trace out the segmental flank 
O°EOURD. 
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If the pin A is carried by an arm on the 


other side of the rack pitch line, the face of 
the pinion tooth will be drawn, but, as the 
form of the face is very simple, the utility 
of the instrument is confined to the flank 


curve. 
Fig. 27. 

INTERFERENCE OF SEGMENTAL TEETH.—The 
action of the segmental rack tooth on a flank 
that is conjugate to it, when the proportion is 
such that a cusp is formed, is always mathe- 
matically perfect, but notalways practicable or 
capable of mechanical use. 

The action is practicable until the point of 
contact arrives at the first cusp Q’ of Fig. 27 ; 
but beyond that, when it is on the second 
branch ( #, the flank curve is inside the rack 
face, and the action is impracticable. 

There will also be an actual interference 
with the first branch. When the point of 
contact is on the second branch, the rack 
face will cross the first branch at J, and 
therefore the addendum must terminate the 
rack tooth at the point Q that conjugates 


| with the cusp Q’. 


The difference between theoretical and 


practical contact is illustrated by the two ma- 
| chines, the conjugator of Fig. 13 and the de- 
Z 







| lineator of Fig. 26. A full rack tooth on the 


conjugator will form the first branch correct- 
ly, but when the cusp is reached will return 
on it and cut it away, while the delineator, 
having but one acting point, will follow the 
theory and trace out all three branches. 

Least NuMBER OF TEETH.—Therefore, if the 
addendum is fixed, and it usually is, interfer- 
ence will generally set a limit to the diameter 
of the smallest pinion with which a rack tooth 
having the given addendum will work, with- 
out bearing on the second branch of the 
pinion flank. 

The diametral pitch being unity, a the ad- 
dendum FX, Fig. 25, b, the segment radius 
OA, and V, the angle of obliquity AOZ, the 
smallest possible number of teeth is 


_ 2a sin V 
44 i sy 8 (1) 
( 5 +sin v) 


If b= for the common involute system, 
a=1, and sin. V=.25, this formula gives t= 
32. Therefore, the common involute system 
cannot have an addendum of unity on an in- 
terchangeable set having gears with less than 
thirty-two teeth. When the set includes 12 
teeth, as is usual, the addendum must be 
shortened, or the points must be rounded 
over, as at QQ'H, Fig. 27. 

If we have given the angle of obliquity, 
the addendum, and the number of teeth in 
the smallest pinion, the largest possible seg- 
ment radius that can be used is 


a 
b= 


‘fim 4 
4 a ae (2) 


This, for the common case, where a=1, t= 
12, and sin. V =.25, gives >=10.34 as the ra- 
dius for the usual twelve-tooth system. A ra- 
dius of 13.91 will allow 15 teeth, 16.95 will 
allow 16.95 teeth, 23.58 will allow 20 teeth, 
and a short radius of 8.44 will admit a 10- 
tooth pinion. 

Tue Naturat Ser.—There is one particular 

















oe @4 22658 cm 








he 
st - 
rm 


he 








Ocroser 9, 1886] 
proportion of segment radius to pinion ra- 
dius, that might be considered the natural 
limit to the interchangeable system, and that | 
is the proportion at which the cusp first ap- | 
pears. If that, or a smaller proportion is 
chosen, there is no limit set to the addendum, 
and no interference is possible, for the second 
branch of the curve never appears. 

For that point we have the relation 

b=3% ¢ sin. V, (3) 
so that, by choosing some value of ¢ as the 
lower limit, we can find 4 for the whole set. 
If sin. V=.25, we find 6=$3t, giving =8 7, 
for a ten-tooth set, 6=104 for a twelve-tooth 
set, 05123) for a fifteen-tooth set, )=27 for a 
thirty-two-tooth set, and so on. 

If we use the plan previously explained, 
and calculate by formula (2), we can get a 
greater value for it, but in that case the ad- 
dendum is limited to its chosen value. 

As the addendum is always limited in prac- 
tice, almost always being unity, formula (2) 
appears to be better adapted to practical 
purposes than formula (3). 

Fig. 28. 

CoRRECTED INVOLUTE TooTH.— We have seen 
that the true involute tooth, when sin. V= 
.25, cannot be used for an interchangeable set 
that includes gears with less than thirty-two 
teeth, if the addendum is unity. 

It is, however, customary to use the full 
addendum on a set that includes twelve teeth, 
with the result that it must be corrected (?) 
for interference by rounding over the corners 
as in Fig. 27. 

Formula (1) will apply to the involute if 


b=o. In that case : =o, and 
tsin.* V 
= 4 





If ¢=12, and sin. V=.25, we have a=3, so | 
’ t 





| / D 
Reversed Flanks 


that the common involute, Fig. 28, is limited 
to the addendum a/=3, and the additional 
be= 8% of the full addendum must be cut off or 
got out of the way by rounding off as much 
of it as would interfere with a twelve-tooth 
pinion. 

This additional five-eighths is not inter- 
changeable, is not a tooth curve, and is kept 
on merely to give the appearance of a whole 
tooth. What usually appears to be a full ad- 
dendum, is really stunted to but little more 
than its third part. 

Fig. 29. 

The only true correction, the only device 
that will allow of a full addendum of unity, 
retain the true involute for any part of it, and 
permit a rack to run in a pinion of less than 
thirty-two teeth, would be to correct the rack 
tooth by rounding over the point as in Fig. 
29, to give the flank the same correction, so 
that the condition of interchangeability is 
satisfied, and then to form a conjugate set 
from the corrected rack tooth. The result 
would be a mixed action: true involute, near 
the pitch line, and epicycloidal or otherwise 
away from it. 

This plan would have the serious defect that 
the corrected part 4d must be a very defective 
odontoid, with a jerky and very nearly im- 
practicable action ; for, to obtain the neces- 
sary correction between } and d the curve 
must turn so quickly that its normal intersec- 
tions with the pitch line must be crowded 
within a narrow limit mn. 

Therefore, it would not appear to be advisable 
to correct the involute at all, for low-numbered 
pinions, but to discard it altogether, or to 
keep up appearances, as at present, by a 
merely ornamental and deceptive extension to 
nearly three times its effective length. 

If it is discarded, its valuable peculiarities 
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will be lost, and therefore its substitute | the required smallest pinion, as found by | 


should be the curve that is nearest like it, and 
most neurly has its properties. 

Evidently, the nearest possible approach to 
the involute, is the segment that has the same 
radius 
that will admit the required addendum on 


angle of obliquity, and the longest 
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formula (2). 
Fig. 30. 

Figs. 29 and 30 serve to compare the action 
of the corrected involute with the segmental 
tooth. 
is exactly the same as that of the inyolute at 


The action of the segment, Fig. 30, 


|system is 





o 


a, and its rapidity gradually increases to the 
finish at nm. The 


Fig. 29, is uniform from a to m, and finishes 


corrected involute action, 
with a sudden jerk from m to n. 

If the correction should be curved enough 
to cause any of the normals to meet on or 


| outside of the pitch line, the action would be 


wholly impracticable. 
THE The 


generally, but not 


CYcLOIpDAL SysTeM. cycloidal 
properly, 
It is 


than it is hypocy- 


called the ‘‘epicycloidal’”’ system. 


no more epicycloidal 
for the 


and the flanks of the other. 


cloidal, faces are of the one form, 
It is simpler and 
easier, as well as more correct, to apply the 
name cycloidal to both face and flank, and to 
the whole system, as is sometimes done. 

As before stated, the cycloidal system can 
be more easily developed and studied by the 
** rolled theory than by the normal 
theory, because its roller, the circle, is the 


’ 


curve’ 
simplest of all curves. But, in this place, 
the former theory will not be used further 
than to define the nature of the cycloid, 
which is the generating odontoid that forms 
the system. 

Fig. 31. 

If a Fig. 31, is 
rolled on the straight line OF, a fixed point, 


Tuer Cyciorp. circle A, 
P, in it will trace out a transcendental curve, 
OPDF, called the eycloid. 

It is a lobe, having a height, )/, equal to 
the diameter of the roller, and is at right 
angles at O and /, with a base, O/’, equal in 
length to the circumference of the roller. 

As with all rolled curves, the line PA, from 
the tracing point tc the tangent point, is al- 
ways a normal to the curve, and therefore, to 
draw anormal to any given point 7, strike 
a circle through the point having a diameter 
equal to the height )/, and tangent to the 
base line, and draw the normal PA to the 
point of tangency. 

As the arrangement of the normals is con- 
secutive, the curve is an odontoid, and all 
curves formed from it will be similar odon- 
toids that will work interchangeably with it. 

Fig. 32. 

The simple process for drawing the normal 
makes it easy to form the conjugate face or 
The 


flank cycloid Odf, Fig. 32, forms a face on 


flank belonging to any pitch circle. 


the pinion, which is always a lobe Od’ f’ at 
O with the pitch line, and 
Oef. 

ODF forms a flank, 
, on the pinion, that is at right angles 
with the pitch line at O, meets it again at ¥’, 
where OD /'==-ODF, and which takes vari- 
ous forms, according to the size of the pin- 


right angles at 
meeting it again at /’, where Oe’ /” 

The 
OD F 


face cycloid 


ion compared with that of the cycloid. 

When the radius OC, of the pinion, is 
greater than the height H/ of the cycloid, 
the flank will be a concave lobe, OD' F’. 

Fig. 33. 

When the radius OC is equal to the height 
HD, as in Vig. 33, the flank will be a straight 
diameter OF". 

Fig. 34. 

When the radius is less than the height, as 
in Fig. 34, the flank will be a convex lobe. 

As an undercurved flank, as in Fig. 34, is 
weak, it is customary to so limit the radius 
of the pinion that it shall never be less than 
the height of the originating cycloid. 

As the proportion of “D) to OC still further 
increases, the flank is still more undercurved, 
until when OC = 4 HD, we have the base, OF, 
equal to the circumference of the pinion; and 
the flank is concentrated to a single point at 
O. The wearing action is also concentrated 
at the single point, and such a tooth, al- 
though practicable, is quite useless. 

Fig. 35. 

If the height of the cycloid is greater than 
the diameter of the pinion, Fig. 35, the flank is 
a lobe, entirely external to the pitch line; and 
although the contact is still mathematically 
perfect, it is no longer practicable, for it is 
on the inside of the cycloid, as shown at P’, 


Fig. 35. 





Fig. 36. 

| If the proportion is carried to its extreme, 
lthe height being infinite as compared with 
the diameter of the pinion, as in Fig. 36, the 
cycloid becomes the straight line OY, and the 
pinion flank is the involute OV’. From this it 
is plain that the involute, in the form of an 







infinite cycloidal odontoid, is not a practi- 
cable gear tooth curve, the action between 
two gears being, as in Fig. 37, always on the 
straight line AOB at the crossing of the two 
tooth curves. 

Fig. 37. 

CycLorpaL Lines oF Conract.—The pri- 
mary lines of contact, in the case of the cycloid, 
are circles, Fig. 38, of the same diameters as 
the heights of the originating cycloids. 

Fig. 38. 

The secondary lines of contact are also 
circles. The diameter is equal to the pitch 
diameter plus or minus the height of the 
cycloid. 

INTERNAL With cycloidal 
teeth we cannot have a partial interference, 
which can be 


INTERFERENCE. 
as with segmental teeth, 
remedied by truncation of the teeth, for 
the exterior secondary of the pinion is either 
entirely inside the interior secondary of the 
gear or entirely outside of it, except in 
the case of entire coincidence. If the differ - 
ence between the pitch diameters is less than 
the sum of the heights of the originating 
cycloids, there can be no interference, but if 
it is greater there will be a continual inter- 
ference that can be remedied only by the en- 
tire removal of the face of one of the teeth. 
The condition 
conveniently expressed by the rule that the 
difference between the numbers of teeth on 
the gears must not be less than the half sum 
of the numbers of teeth on the base gears. 
This, for the common interchangeable sys- 


of non-interference can be 


tem, requires that there should be a differ- 

ence between the gears at least as large as the 

_ base gear. For example, in the fifteen tooth 

set there must be at least fifteen more teeth 
in the gear than in the pinion, 

DousBLE Contact.—When the 

condition of non-interference is exactly satis- 


fied, there is a case of double contact, far 


INTERNAL 


then the two secondaries coincide. In a case 
of double contact of interchangeable teeth, 
the coinciding secondaries must exactly bisect 


the chord ¢ d of Fig. 20, for the primaries are 


equal, and their chord ¢ /f is exactly bisected 


in that case. As the circle is the only curve 
that will bisect all the chords ¢ d, it follows 


that the cycloidal system is the only one that 


can have double contact, and at the same time | 


be interchangeable. 

PracticaL Construction.—The practical 
application of the conjugating process, in the 
case of the cycloid, presents the difficulty 


that the originating rack tooth must be an | 
exact cycloid, which condition can be met | 


only by special mechanism. 

The originating segmental tooth has an 
outline that is formed of ares of circles, and 
that of the involute is composed of straight 
lines, and both can be easily shaped. But 
the difficulty in the practical application of 
the cycloidal system is not by any means the 


greatest objection to it in comparison with 


its simpler and superior rival. 
er ae 


Dangerous Boiler Connections. 


’ 


FROM ‘‘ THE LOCOMOTIVE,’ PUBLISHED BY THE 
HARTFORD BOILER INSURANCE COMPANY. 
Probably the most dangerous style of con- 
necting boilers that could be devised is that 
shown in Fig. 1, where each of two or more 
boilers is provided with its own stop-valve, so 
placed that steam can be shut into the boiler, 
while only one safety-valve is provided for 
the whole battery, this valve being placed 


upon the steam-drum beyond the  stop- 
valves. 
when each boiler has its own steam-gauge 
connected directly with the boiler; but it is 
doubly dangerous when but one steam-gauge 
is provided, connected as shown in the fig- 
ure. It will that 
boiler is shut down for any reason, the stop- 


valve 


readily be seen if one 


must be closed, and there will bea 
chance that when again put into use, the at- 
tendant may forget to open the valve. If he 
does forget this, there is almost a certainty 
that a rupture of some part of the boiler will 
result. We have known of several explosions 
which have occurred from this cause. The one 


from which the wreck shown in our’ illustra- 


Such an arrangement is bad enough | 


tions resulted, occurred but ashort time since. 
The owners of the beilers were careful and 
responsible men who wanted things all right, 
and supposed, when the boilers were set and 
connected, that everything was as it should 
be. The steam-fitter, however, put the work 
up as shown in Fig. 1; and the owners, not 
being practically familiar with this kind of 
work, thought it was all right. 

For some reason or other, one boiler was 
shut down, and the steam gauge removed for 
repairs. When the boiler was again fired up, 
<i 
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A safety-valve for each boiler is placed 
directly upon the shell, there being no pos- 
sible chance to cut off the communication with 
the boiler. Each boiler is also provided with 
its own steam pressure gauge, directly con- 
nected. Had the boilers been connected in 
this manner, the explosion, with its accom- 
panying loss of several thousands of dollars, 
would never have occurred. 

The first rule to be observed in conecting 
up steam boilersis: Never put & stop-valve 
between the boiler and safety-valve. | 
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practice we have adhered to the older rule, 
and therefore have been unable to reduce the 
cost of locomotives in the same ratio as first- 
class stationary engines. In America both 
classes of work have run in parallel grooves, 
with corresponding advantage to the locomo- 
tive builder. It would have been impossible 
to convey in so few words a description of 
English locomotives which should as accu- 
rately describe general features as have sufficed 
in our brief description of the American en- 
gine. What we have said applies not only 
very largely to both goods and passenger 
engines, but also to the builds of different 
makers. In the one item of cylinders alone, 
whilst the whole of the American practice is 
combined in the words—outside, horizontal 
with top valve chests, English practice is 
ranging all over the field and includes every 
feasible inclination either up or down, inside 


| or outside, with valve chests anywhere. To 
| pull a train of 150 tons on the Midland Rail- 


way requires something very similar but still 
different from what is required on the Lan- 
cashire and Yorkshire or the North British. 
The Manchester, Sheffield, and Lincolnshire 
again differ in slight particulars. The Lon- 
don and North-Western and Great Northern 
differ again, and for their own traffic will use 
two different engines for the same train on 
different days. We have no uniformity ina 
country wherein no place is 1000 miles from 
any other, and climate and general contour of 
country are equal. In America, over a terri- 
tory vastly greater in distances and variations 


| of climate, no such wide discrepancies of prac- 


tice appear, and comparatively few classes 
cover the range of requirements. For main 
line work they have the four-coupled passen- 
ger engine of the ‘‘American” type, for 
heavier traffic the six coupled ‘‘ Mogul” type, 
and for heavy freight work the ‘‘ Consolida- 
tion,” or eight wheels coupled engine, of 
each of which types we give a perspective 
view. American locomotives have been 
usually very poorly supplied in the matter of 
the foot plates. Very poor apologies for these 
are to be found, a mere shelf attached to the 
side of the boiler barrel being all that exists. 
Now, however, we are informed that more 
substantial plates are fitted, so as to render 
the duties of the engineer much safer than 
they have been. In this respect American 
builders may well take a lesson from English 
practice, which embodies foot plates of great 
width. 





2 





Fig. 5. 


| the engineer neglected to open the stop-valve, 
and, there being no outlet for the steam or 
conection with the safety-valve, a terrific ex- 
plosion followed, portions of the boiler being 
thrown over 700 feet. Fig. 2 shows the front 
‘end of the left-hand boiler ; Fig. 3, the rear 
end of same boiler, which was thrown nearly 
300 feet, while Fig. 4 shows the upper por- 
tion of the steam-drum. 

We have had Fig. 5 engraved to show how 
|these boilers should have been connected. 


The Mechanical World of Manchester has a 
review of English and American locomotives 
and closes thus : 


From the foregoing it will appear that 
there is nothing in American locomotive 
practice differing greatly from the modern 
practice of our own stationary engine build- 
ers. It is not many years since gun-metal 
slide valves were common enough, or since 
eccentric straps were of the same metal or of 
wrought iron. All this has pretty well dis 
appeared, and we only find cast iron employed 
with safety and economy ; but in locomotive 





a 2: = 

At a recent meeting of the British Associa- 
tion William Anderson, of Erith, read a short 
paper ‘‘On the Lafitte Process of Welding 
Metals.” 
culties in spreading borax or other fluxing 


With a view to overcome the diffi- 


materials over the heated surfaces in making 
welds, M. Laffitte had invented plates, usually 
consisting of a very pli- 
able wire gauze, on both 
sides of which the flux, 
being highly vitrified, is 
evenly spread. Paper 
may be ulso used as a 
support. In cases of 
small surfaces it is often 


sufficient to form a sheet 


of the flux and metal filings agglomerated 
together. The plates are simply placed 


between the surfaces, in place of the powder 
being sprinkled on; the wire gauze being 
welded in between the surfaces. A table of 
tests made was shown on the wall, the results 
being highly favorable tothe system. Mr. An- 
derson attributed a great part of the success 
to the much lower temperature at which the 
welding could be accomplished. Examples 
of welding by this system were also shown, 
all of great interest; perhaps the most re- 
markable was the case of a hammer head, in 
which a face of tool steel had been welded 
on to an ordinary hammer head forging. 
This hammer had been in ordinary shop use 
for six months. 
certainly a remarkable achievement, and one 


To weld tool steel to iron is 


that marks an era in the history of the smith’s 
handicraft.— Engineering. 
6 me 


Our esteemed contemporary, the Hvening 
Herald, of Syracuse, is a thoroughly enter- 
prising newspaper. It does not rely upon 
the time-worn dodges practiced by metropoli- 
tan dailies to boom an already large circula- 
tion, but originates a plan of its own. It has 
been carrying ona free exhibition of Onon- 
daga county relics and other antiquarian 
curiosities. Among the collection is the orig- 
inal Cardiff giant and lots of smaller relics, 
which attract crowds of people every day. 
We wait to see some of the New York dailies 
start a show of the same kind. Their private 
‘collection of relics would be interesting. 
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Moulding Pulleys. 





By Ropertr E. Masters. 


In making an experimental machine two 
pulleys were wanted, one-half of the pulley | 
48" diameter, 8'’ face straight, the other half | 
below the arms to be 8’ face and taper from | 
48" to 42” diameter, as seen in the drawing. | 
First a lifting plate A was cast and wrought- | 
iron nuts cast in it so that it could be lifted | 
out with 3 Wrought-iron rods | 
B B were also cast all around the edge of the 
plate to form a basket. In moulding the 
pulley the spindle and strike were set, and 
the inside diameter of the tapered half of the 
pulley C C was struck up and a paper parting 
tacked over the surface. 


eye bolts. 


The lower lifting 
plate A was then set in, the eye bolts extend- 
ing up as high as D D were left in the plate, 
and the lower core was rammed up and well 
secured with rods, as shown by the dotted 
lines and dots. 

A pulley ring pattern, 24” outside diameter, 
the inside diameter corresponding with the 
lower core, was fitted on, the arms bedded in 
and the parting made. The eye bolts were 
then unscrewed and taken out from the lower 
plate, and the holes covered over with pieces 
of pasteboard. The upper lifting plate shown 
by the dotted line # E was fitted in. The 
large dots under D D represent a section of 
the ribs of the plate over the arms. 

The ring pattern was then rammed up and 
drawn to the right height, the same as any 
pulley made from a band. The cope was 
lifted off, the ring drawn from the mould, the 
cheek lifted off and the upper core taken up 
and suspended on trestles, the pasteboard re- 
moved from over the holes for the eye bolts, 
and the eye bolts screwed back in their places. - 
The arms are then drawn and the lower core 
lifted out and set aside. 

The holes made by the points G @ on the 
lower plate were covered over with thin cast- 
iron plates to keep the sand out of them. 
The spindle and strike were set back and the 
mould struck off to the outside diameter of 
the pulley. 
lower core was set in, the eye bolts taken out 


After dressing up the mould the 


and the upper core set on. 
and the 


The joint was 
dressed up, mould tinished and 
weighted down. After the pulley was cast 
the rods CC were bent in far enough to let 
the plate come through the lower end of the 
pulley. 

We have made this pulley the narrow side 
up or the reverse to that illustrated; of course 
in that case only one lifting plate was used, 
and if one has a full pattern it is the quickest 
and best way to make it. Small pulleys of 
this description can be made with the cone 
half up and a dry sand core used to form the 


inside of the pulley over the arms. 
= 8 el = 


By-Laws of a Successful Co-operative 
Foundry. 


We receive many inquiries about organizing 
co operative manufactories. As an example 
of organization we publish herewith the by- 
laws of the Nashua Co-operative Iron Foun- 
dry Company of Nashua, N. H., adopted in 
May, 1884, three years after the company 
started in business. The original capital was 
#4,000. 

BY-LAWS. 

Article 1. This company shall be known by 
the name of the ‘* Nashua Co-operative Iron 
Foundry Company.” The business of this 
company shail be the manufacture of iron 
sastings, and the sale thereof. 

Article 2.* The capital stock of this com- 
pany shall consist of sixteen thousand dol- 
lars, divided into one hundred and _ sixty 
shares of one hundred dollars each. 

Article 3. The salary of the officers shall be 
fixed at the yearly meetings. 

Article 4. The officers of this company 
shall consist of a president, treasurer, and of 
not more than nine directors, who shall be 
styled a Board of Managers. ‘They shall also 
have a corporation clerk and foreman. 

Article 5. The Board of Managers shall 
have power to make such prudential by-laws 





* The capital stock was increased to $8,000, Sept. 
12, 1881, and further to $16,000, Oct. 4, 
each of the | 


above increase 


increased 


1883; in unanimous vote 
stockholders. 
was in each case forwarded to the City Clerk and | 


Secretary of State, as by law required. 


case by a 


Due notice of the 
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as they may deem proper for the management 
and disposition of the capital stock and busi- 
ness affairs of the company, not inconsistent 
with the laws of this State, as they may elect, 
and of the prescribing of the duties of offi- 
cers. 

Article 6. It shall be the duty of the presi- 
dent to preside at all meetings of the direc- 
tors and stockholders; he shall make and 
execute all contracts as directed by the Board 
of Managers; he shall be the authorized 
agent of the company, and his signature, 
when attested by the clerk, shall be the bond 
of the company. 

Article 7. The clerk shall keep a correct re- 
cord of the meetings of the stockholders and 
the Board of Managers; he shall be chairman 
of the Finance Committee, and perform such 
other duties as the Board of Managers may 
prescribe. 

Article 8. The treasurer shall have charge 
of the funds of the company; he shall re- 
ceipt for all money received by him and de. 
posit the same in such place as the Board of 
Managers may designate; before entering 
upon the duties of his office he shall give 
bonds in the penal sum of five thousand dol- 
lars for the faithful performance of the 
duties of his office, said bonds to be accepta- 
ble to the Board of Managers. 

Article 9. There shall be annual meetings 
of the stockholders for the choice of officers, 
held on the second Monday in May of each 
year, and special meetings of the stockholders 
may be called by the president at any time, 
by giving seven days’ notice of the time and 
place of, and object of the meeting, by mail 
or otherwise, to all the stockholders ; and in 
the absence or inability of the president to 
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perform the duties of his office, it shall be the 
duty of the clerk, upon application of five or 
more of the stockholders of the company in 
writing, setting forth the object of the meet- 
ing, to notify the stockholders in the same 
manner prescribed by the president. 

Article 10. The Board of Managers shall 
hold regular meetings at least once a month, 
or when ordered by the president, for the 
transaction of any business that may require 
their attention; it shall require a majority 
of the board to constitute a quorum for 
business. 

Article 11. There shall be such distribution 
of the profits or earnings of the company 
among the stockholders as the directors may 
determine to be the most advantageous to the 
company, and not inconsistent with the laws 
of this State ; provided that one-tenth at least 
of the net earnings or profits be appropriated 
for a contingent or sinking fund, until said 
fund shall have accumulated a sum equal to 
30 per cent. of the capital stock. 

Article 12. Members employed by this com- 
pany shall conduct themselves properly, and 
for the interest of the company ; failing to do 
so, they subject themselves to dismissal by 
the foreman or superintendent, and they shall 
not be again employed without the consent of 
two-thirds of the Board of Managers. 

Article 13. In taking apprentices, the sons 
of stockholders shall have the preference. 

Article 14. These by laws may be altered 
or amended at any regular meeting of the 
stockholders, but any alteration will require 
a vote of two-thirds of the stockholders 
present. 

Article 15. The officers of this company, 
including the president, clerk, foreman and 
the Board of Directors, shall be elected by 
ballot; also the Finance Committee, which 
shall consist of three members. 
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logues. Some of their information is very 
blind. For instance, we have a very well- 


printed and finely illustrated catalogue of ma- 
‘* We here- 
with present our eleventh annual catalogue.” 
added 
last year,’”’ but what year cannot be discovered 
by a perusal of the pamphlet itself. Nothing 
is to be gained by obscurity in circulars or 


chinery before us which begins : 


Then follows a notice of what ‘‘ we 


catalogues of good machinery. 

- ~~ _ 
Art Journal 
a report of the proceedings of the Business 
Prof. W. E. MeCord 
urged that political economy should be taught 


We notice in the Penman’s 


Edueators’ Association. 


in commercial schools and made out a very 


strong case. Among other things he said : 

It is gratifying in the highest degree to see 
the rapidly increasing favor with which busi- | 
ness educators regard such instruction. We 
are all of us convinced that it is not only legit- 
imate work for the business colleges, but it 
is a solemn duty as well as golden opportu- 
nity which it would be criminal for us to 
neglect. 

Commercial law is well established in our | 
schools. By it we teach what men require 
of each other in the conduct of business. We 
teach that gain in violation of these is no 
gain, and will be followed by penalty as surely 
as men are faithful in executing the law. 
Should we not also teach the natural laws of 
trade, and that violation of these will bring 






































A PULLEY. 


disaster to some one as certainly as God is 
faithful in executing the laws he has made 
in nature ? It seems to me that political econ 
omy follows naturally upon the adoption of 
commercial law, and is by farthe more import 
ant and useful of the two. 

It is by political economy that we may best 
accomplish what Prof. Adler so earnestly 
appealed to us to do. By it, we may give 
the student the true idea of wealth-getting ; 
that his mission is not to prey upon society, 
but to minister to its material and moral up- 
building. And surely no work is more im- 
perative than this. 

ae 


LETTERS FROM PRACTICAL MEN, 


Turning Soft Rubber Rolls, 
Yditor American Machinist : 


Your correspondent who inquires how to 


Manufacturers ought to date their cata- 


drawn out an angle of about 40 


7 


head as long as rolls to transmit power to 
wheel, I think your correspondent will have 
no trouble in perfecting his job. 

A coarse corundum wheel is even better, 
and should be reduced to 4 Run 
at good speed and at reverse motion to roll. 


C. D. Rice. 


on edge. 


Hartford, Conn. 


Turning Rubber Rolls with a File. 
Editor American Machinist: 


I see in your paper of Sept. 25th that a 
correspondent would like to know how to 
turn soft rubber rolls. Let him place his 
roll in an iron turning lathe and place a 
sharp bastard file one end on a tool in post, 
the other end under roll, on a slant to car- 
riage. Kun fast and use feed both ways till 
true. Finish with sand paper. 

Gro. L. FarrBanks. 
Worcester, Mass. 


Moulding Screws 


Editor American Machinist : 


I use screws or grooved rolls, 24 inches 


diameter and 8 inches long, with endless 


thread, 2 inches lead forward and 5 inches 


backward. The thread groove is nearly 


square, } inch wide and deep ; asingle cresent 
runs in the groove reciprocating the carriage 
of an apple parer. 


Although given up bya number of foundry- 


men and machinists, I determined that it 
should be cast. I cast it as follows: I first 
made the pattern solid, giving about ,), inch 


draft. 
usual, then each half was cut in five pieces, 
It is 
One-half is assembled 
and placed upon the board, a flask set over 
and filled. The other half is then set on and 
cope filled; this half lifts off with the cope. 
A draw iron is inserted in the center piece of 
pattern, which is lifted vertically. The side 
pieces are then drawn horizontally until free 
from the mould, the remaining pieces are then 


The pattern was cut in halves as 


the pieces being suitably doweled. 
moulded as follows: 


until free 


from the mould, and then lifted out. <A 


| wrought-iron rod is laid in for the shaft. 


| similar school in Springfield, Mass. 








turn soft rubber rolls will succeed if he uses | 


sandpaper held on a block. The block should | 


be secured in position against the roll, and 
the latter revolved at a good rate of speed. 
If the roll be long the block should be held 


| that 


on a slide-rest and fed from end to end, back | 


and forth, until the rubber is no longer cut 
by the sand. EK. D. MackinrosH. 


Wheels for Turning Rubber 


Rolls. 


Kditor American Machinist: 


Emery 


Having noticed a request in your last issue 
as to how soft rubber rolls can be re-turned, 
I will say that by placing an emery wheel on 


an ordinary lathe carriage, and a drum over- 


Although I had at first to mould these pieces 
myself, I now have no trouble in getting 
them made, 

I dress out the grooves with a thin emery 
wheel, which was claimed to be an impos- 
sibility. 

Rochester Schools for Mechanics. 
Editor American Machinist : 


Enclosed find circular showing what is 
being done in our city for the apprentices 
and young mechanics who are looking for- 
is intended that 
boys and young men from shops and factories 


ward to improvement. It 
shall have preference. The principal, Mr. 
Colby, was here last year, and came from a 
He has 


| an assistaut this year in Eben Rose, formerly 


of Providence, R. I. 

The indications are that very large classes 
will be formed. 
Board of 
Education has ordered a night school to be 


In addition to this school, the 
opened in the rooms of the Rochester Free 
Academy on Monday, Wednesday and Thurs- 
day evenings from 7.30 to 9.30 p. m., and 
H. Walden and 


EK. C. Sparlin to take charge of the same ; 


> 


have detailed Professors G. 
80 
you see the people here are realizing and ap- 
preciating the value and necessity of educa- 
tional advantages for our young mechanics, 
more especially in those branches that di- 
rectly concern their daily vocations. 
J.S. Granam & Co., 
Rochester, N. Y. 

[The circular of the Mechanics’ Institute, of 
Rochester, mentioned above, gives notice 
the school will open, for the  sec- 
ond year, September 25th. Any person of 
the age of fifteen years or over, of good 
moral character, may join the school. ‘The 
school will accommodate about 200 pupils. 
Fach pupil deposits $1, which will be ré- 
funded to him at the end of the school year 
if he has attended 80 per cent. of the lessons. 


| Evening classes are instructed from 7.30 to 


| 


9.30; day classes, from 2.30 to 4.30. Special 
classes in drawing, painting and modeling 
pay a tuition fee, and the pupils provide 
themselves with instruments and materials. 
The course marked out in the circular covers 
two years. | 
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lion dollars resources. She opened an ac- 
count in her husband’s name, depositing 
his individual check, which was not certified. 


Facts About Savings Banks. 






























The general condition and aspect of sav- 


r ings banks interest a large portion of the When interest was due he wrote a check) 
PUBLISHED WEEKLY people of the eastern section of this country. which she presented todrawthe money. ‘The | 
BE In the West and South the importance of bank refused to pay it because it had not the | 


man’s signature on the books, apparently 


ignoring the fact that they had taken the 


American Machinist Publishing Co. 


HORACE B. MILLER, Pres’t. 
JACKSON BAILEY, Vice-Pres’t. 
LycurGus B. Moorg, Treas. and Sec’y. 
96 Fulton Street, New York, 


these institutions is very small, not because 
the people are poor or improvident, but 


because they, as a rule, invest their savings deposit upon his signature to the check. 
directly instead of turning them over toa 
coterie of individuals who have legal authority 
to call themselves a savings bank. In the 
State of New York on the first of last January 
the savings banks owed depositors $457,050, - 
250 being an increase of $42,898,000 during 
the year 1885. 

The banks over seventy-seven 


Upon being asked by the man in person why 


if his signature was good to a check for de- 


HORACE B. MILLER, 
Business Manager. 


JACKSON BAILEY, 


Editor posit it was not good to a check to draw out 


money, they declared that the rules had been 
If a 


loses the 


F. F. HEMENWAY, Mechanical Engineer. & i 
changed since the deposit was made. 


The American News Company, depositor loses his pass-book he 
Publishers’ Agents, New York. 


The International News Company, 


| money unless he can give a security bond to 


reported the amount of the deposit if the bank requires 


here. 
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million dollars surplus on that date. The 
money was due to 1,208,072 depositors, which 
shows that nearly one individual in five of the 
whole population has an account in a sayings 
bank. 

The organization of a savings bank in this 
State is very much like the constitution of 
what is known as a ‘‘blind pool” in Wall 
street. Three or more men conclude they 
would like to have the disposition of consider- 
able sums of money belonging to others 
without giving security, and for which but a 
small interest need be allowed. They apply 
to the Superintendent of Banking for per- 
mission to start asavings bank. He forwards 
them some blanks with questions to answer, 
and upon the return of the same properly 
filled out issues a permit for the bank, and 
the parties signing the application become the 
trustees. ‘They choose a President and Secre- 
tary, who are to receive salaries, hire a room 
for business, hang out a bank sign and solicit 


deposits. 

Let us suppose a workingman, who has 
saved some money, is attracted by the sign, 
enters and asks information: ‘*‘ What con- 
stitutes this bank ?” The smiling president 
invites him to inspect their permit to open 
the bank and mentions the high standing 
trustees. ‘* But,” says the 
‘‘ where is your capital, and how 





of the 
quirer, 
|much is your capital stock?” 

don’t understand the savings bank system,” 
is the reply. ‘‘We have no 
capital. The high character and wealth of 


|the trustees give assurance of honesty and 


in- 
‘*T see you 


stock and no 


safety of money. You know Major Bump is 
| worth a large fortune, Judge Skimp is worth 
a willion, and Squire Sizem half a million. 


You see your money is safe in such hands.” 


The workman then says: ‘‘Do these men, 
who have large businesses of their own, give 
their attention to this bank, and if it should 
not succeed (as many enterprises fail) would 
they make good to depositors all the defi- 
ciency out of their private means?” ‘* Well, 
ahem, you are too suspicious. Why, the 
whole community place unlimited confidence 
in these men. Why should a man like you 
doubt them? Of course they don’t give 
much of their valuable time to watching this 


it. 
notice before paying a deposit or any part of 
it, if they choose to do so. 
wrecked savings banks in this State within the 
last few years. 
are still running and thousands of deluded 





bank, nor would they pay depositors out of 
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;| stand it. The subject is too deep for you.” 
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Depositors hand over their money 
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The law, 
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| by the superintendent of banking, but there 
are so many that he cannot give much time to 
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The fact is, there is no security | 


depositors are waiting to see if they can re- 
cover any more of their money. 


Any savings bank can exact sixty days’ 
There are many 


A number of receiverships 


As examples of how savings banks are 
wound-up we may mention that the Third 
Avenue Savings Bank failed in October, 1875, 
owing nearly a million and a half. The re- 
ceivers report to January |, 1886, shows that 
%379,440 had been collected and $231,164 
paid to depositors, (17$ per cent), and that 
the expenses of the receivership have been 
$110,833. The amount on hand was over 
$37,000 or about enough to pay 25 per cent 
dividend, yet the receiver reports that ‘‘ pos- 
sibly one per cent” more may be paid to de- 
positors. This would seem to depend upon 
how soon it was paid, for he reported the re- 
ceivership expenses for the last six months, 
$13,655. The Yorkville Savings Bank failed 
in July, 1877. The amount collected has 
been $11,109, and it cost $8,086 to collect it. 
The Claremont Savings Bank failed in Sep- 
tember, 1877. 
lected, of which the depositors got $12,279, 
and the receivership $12,087. 
similar cases might be mentioned. 


There has been $26,590 col- 
Many other 


From what we can learn the savings bank 
systems of other States are as bad as this State 
and Those who have 
saved money should examine the situation 
carefully before trusting their surplus to 
savings banks. 

—— 


some even worse. 


Literary Notes. 


RECENT LOCOMOTIVES. ILLUSTRATIONS WITH 
Descriptions and Specifications and Details, of 
Recent American and European 
Reprinted from the Railroad Gazette. 
Edition, including a 
Locomotives. Published by the Radlroad Gazette 
73 Broadway, New York. : 


Locomotives. 
Enlarged 
on 


Chapter Compound 


This work contains engravings of a large 
number of locomotives of comparatively re- 
cent construction, both American and Euro- 
pean. A brief description is given in the 
text, in the main limited to that which ap- 


peared in the Ruilroad Gazette. While a 


completeness of the work, the description 
given, with the illustrations, will be found 
quite satisfactory to those whose knowledge 
of the subject enables them to readily com- 
prehend the details of locomotive construction. 

So far as the descriptive matter is con- 
cerned it appears for the most part to be 
without prejudice, but the more purely edi- 
torial part has a decidedly English bias, 
which it appears to us is not tempered with 
| justice towards American master mechanics 


and locomotive builders. For example, the 


” 


editor, under ‘‘ Locomotive Boilers,’’ says : 


It has so long been the fashion in this 
country to assume and assert the superiority 
of American locomotives over those of all the 
rest of the world, that it will, perhaps, excite 
a ripple, or may be astorm of animadversion, 
to admit frankly that in the construction of 
boilers our European competitors often excel 
us. * * * Itis not our purpose, though, 
to deal with the subject as a mere matter of 
opinion, but to lay before our readers detailed 
illustrations and descriptions of one of the 
most recently constructed forms of English 
locomotive bvilers, so that practical men can 
compare the design, if not the workmanship, 
with that commonly used here. * * * Be 
fore describing them it may be well to say 


that the form of seams known as butt-joints is 





[Ocroser 9, 1886 





Not a single locomotive manufactur- 
ing firm or company is using them, and if 


any master mechanic has ever adopted the 


plan the fact has never become known to the 


public. 
Further argument is made upon the as- 
sumed merits of the butt joint, bringing in the 


familiar illustration of flexible material, as 
rubber, to show the concentration of strains 
in lap-riveted joints. 

The principal objection to the greater part 
of the above quotatiun is that it is not true. 
It may not have been modesty that has kept 
Americans from setting forth the merits of 
American locomotives. It is probably be- 
cause they have found it only necessary to 
quote from English journals, and from rail- 
way managers in English colonies, who have 
given their reasons for preferring American 
locomotives avith considerable freedom, and 
in language strong enough to suit the most 
ardent. The assuming and asserting of the 
past two years has for the most part been 
done abroad, and simply copied by American 
journals as matter of common interest. 

But apart from this the assumption is very 
plain that American master mechanics are 
either ignorant of common mechanical prac- 
tice (and assumed requirements) or too indif- 
Hither 
of these assumptions shows a very complete 
At the Master 
Mechanics’ Convention of 1882 the subject of 
In that 
discussion the president gave it as his opinion 


ferent to adopt what is really good. 
misapprehension of facts. 
butt-joints was very fully discussed. 


that the butt-joint was not as strong as the 
welted joint, and it may be incidentally men- 
tioned that it is the opinion of many who 
have given the matter attention for years that 
it is no stronger. 

The late Howard Fry, whose railroad educa- 
tion was commenced in England, and who 
was always naturally prejudiced in favor of 
English methods, said : 

‘The reason for making a butt-joint, as 
given to me by those who use butt-joints, has 
always been that it prevents furrowing at the 


seam. * * * 


The double-riveted ordinary 
lap-joint is amply sufficient for our boilers, 
But 


if we can prevent the furrowing action just as 


so far asstrengthis concerned. * * * 


well by the joint suggested by the president 
{a welted joint], it would be very important 
for us to know it.” 

Mr. Sedgely said: 

‘* We have engines upon our line in which 
our boilers have been used for twenty-five 
years with the welted joint, welted seams, 
* * * and to my knowledge we have never 
had to repair a boiler when the seam was 
welted. .We have on portions of our line very 
bad water, and those boilers without the welt 
will require patching inside of three years, 
and willfurrow completely through. * * * 
I look upon it as a sure cure to welt the 
seals.” 

Mr. Hayes described simple liners by the 
use Of which furrowing was entirely pre- 
vented. It was also shown that furrowing 
never took place above the water line. 

We have not space to quote further from 
this discussion at the Master Mechanics’ Con- 
vention. It isa matter of record, and will con- 
vice anyone not hopelessly prejudiced, that 
the reason American master mechanics do not 
use butt-joints is because they know of 
cheaper and equally efficient means for get. 
ting all the advantages claimed for this costly 
construction. 

These are facts that the editor of such a 
work ought to make himself acquainted with. 
The opinion that the advantages of the butt- 
joint had not been very thoroughly con- 
sidered by railroad master mechanics here 
could surely never have come from any one 
conversant with American railway matters. 
The only ‘‘ ripple” the assertion that ‘* butt- 
will 


joints are almost unknown here ” cause, 
will, we imagine, be in the way of asmile. It is 
laughably absurd to intimate that it isthrough 
ignorance of such joints that they are not 
used here, or that this form of joint possesses 
any features ‘* puzzling to American boiler- 
makers.” 

There are other particulars in which com- 
parisons unfavorable to American boilers are 
made upon quite as unsubstantial grounds 





almost unknown here, or at least unused 


as the one noted. Of all these it may be 
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said that, before going out of the way to 
gratuitously attack American master me- 
chanics and American railway practice, the 
editor of such a work as this should acquaint 
himself better with that practice, and some 
of the reasons for it. 

Notwithstanding the unreasonable English 
bias of some of the editorial part of this work, 
we can recommend it as a valuable contribu- 
tion to the subject of locomotives. It sells for 


the moderate price of $3.50. 


ag PIONS ino) 
UES (inSIVERS. 


Under this head we propose to answer que stions sent | 





— 


us, pertaining to our specialty, correctly, and according | 
to common-sense methods. 

Every question, to insure any attention, must invari- 

ably be accompanied by the writer's name and address. 
If so requested, neither name, correct initials nor loca 
tion will be published. 
350) D.C. H., Lyndonville, Vt., writes : 
1. I have a book on slide valve and link motion, by 
Auchincloss. Do you think the book the best I can 
get? A.—We think the work named a most excel 
lent one. In the AMERICAN MACHINIST of August 
28, I do not understand how Mr. Ropes gets the area 
of piston. He says: 1717 x.7854=226,981 square 
inches. I make it 241. A.—There is something 
wrong in your figures. The area of a 17-incb 
piston, as per formula used, is 226.9806 inches. 3. 
If a valve on a locomotive has 1-32"’ lead, and is 
squared by the lead at 8’ cut-off, will it have lead 
in full stroke? A.—If it has only 1-32” lead at 8” 
cut-off it will (with the ordinary shifting link) lack 
lead at full stroke. If the eccentric is set to give 
1-32’. lead at full stroke it will have materially 
more lead at 8” cut-off. 

331) J. R., ———, asks: In pumping 
water intoa tank with an injector will the water 
delivered be hotter if the water pumped is first 
made as hot as the injector will work it? A —Yes. 
2. Will the injector deliver more gallons of water 
if itis previously heated? A.—We have no means 
of knowing, but should expect a little less. 3. Will 
it require less steam to fill the tank if the water is 
previously heated? A.—Such data as we have 
seen would seem to indicate that a little more 
steam would be required for the hot water. The 
difference would be trifling, and the heat would be 
accounted for by iucrease in temperature of the 
water delivered. 4. Having a two horse-power 
boiler, pressure 159 lbs., what size injector should 
I use, and how much water willit deliver per hour? 


1.—You do not say to what height the water is to 
be forced. The proper way to find this out is to 


ask the manufacturer of Whom you propose to buy. 


5. How many pounds of feed water will the boiler 


require per hour? A.—Itis generally considered that 
about 30 lbs. of water evaporated per hour, under 


fairly high working pressure, should be considered 


a horse-power. 6. How many liters in a gallon? 
A.—3.8, very nearly. 
(352) C. 'T., Jackson, Mich., asks: 1. 


; What is the correct way to ascertain the energy of 
asteam hammer? dA.—See Question and Answer 
253, June 26, 1886. 2. Whatis the heat of steam at 
80 lbs. and 100 lbs. pressure? A.—The tempera- 
ture of steam at 80 lbs. (gauge) pressure is 323+ de- 
grees; at 100 1bs,, 337 degrees. 3. What is the} 
) velocity of steam at above pressures? 1.—Flow- 
ing into the atmosphere, probably from 1,800 to 


1,900 feet per second. 


. are troubled with acid in the water fed to boiler, 
4 which causes it to foam so badly that at times we 


itriol from an oil refinery above us on the river. 








4 further into the river, or changing its location in| ance Valve and Piston Packing Co., room 58, 280 
i some way you might get better water. You should 
examine your boiler internally tosee if it is not being Patent Binders for the AMERICAN MACHINIST. 
injured. 2. [s animal oil injurious to steam cylin- 


lers? 4—Animal oilis likely to eat away the metal 


lamage. 3. What is the acid in animal oils that 

















and oleic. 4. How can I detect the animal oils | _‘* Indicator Practice and Steam Engine Economy. 
; : : 9 ’ : | By F. F. Hemenway. Contains plain directions for 
her FAK srk s? . ~ > y 
yibisines bie 1 with mineral oll i—We do not know using the indicator, and making all required calcu- 
of any simple way. lations from the diagram; also the principles of 
or — r , : , economy in operating steam engines, and current 
: (354) J. A., Buffalo, N. Y., asks: What practice in testing engines and boilers. Price, $2 
, is wire-drawing steam’? Is it done between the | post-paid. Published by John Wiley & Sons, 15, 
: : ; ; 7 | Astor Place, New York. 
‘ ¢ boiler and engine, or in the cylinder? A.—Wire- Astor Place, 
& irawing steam, in connection with a steam engine, 
| is reducing the pressure between the boiler and 
r : cylinder. It is brought about by passages too 
y Py 
4 small to permit steam to pass through suificient to 
S : keep up the pressure behind the piston as it moves 
: thead. A throttling governor wire-draws the steam 
i to regulate the speed. By partially closing the 
t j throttle valve the steam is wire-drawn., 
8 i ~ ‘ , R. W. Boland, Birmingham, Ala., is erecting a 
. 4 355) BP. G., Shenandoah. Pa., asks: Has ae Rain . . 
; ; : : new foundry, 40x145 feet. 
: there ever been a ratchet drill invented in which ‘ - i 
i ; : J > », of New / 7, Ww start a new 
‘ the drill continues to turn ahead with the back- John Leduke, of New Albany, wi a 
, ; 2 ee 
= i ward motion of the handle, and would there be any | Woolen mill at Paoli, Ind. 
4 iivantagesin such a ratchet?) A.—Ourimpression H. McGregor is about to start a large plow fac- 
e : 
; that such drills have been patented. We do not tory at Mobile, Ala. 
" j ink the advantages would pay for the complica- The Colorado Midland Railroad Company intend 
e lou, to build shops at Colorado Springs, Col. 








('53) L. E., Pittsburgh, Pa., asks: 1. We 


: have to shut down. The acid comes from oil of 
What can [ do to prevent the boiler from foaming ? 


1 —We do not know of anything better than fre-| tives; applicable to water, air, oil and ammonia 


juent blowing down. Perhaps by carrying your pipe 


around joints, and sometimes does a good deal of 


causes trouble? .4.—Fatty acids, such as stearic 


AMERICAN MACHINIST 


(356) H. B., Monico, Wis., asks: 1. What 
power can I get from an engine 2/’x24"", 700 revolu- 
tions, 80 lbs. steam pressure? A.—-You may get 1\ 
horse-power. 2. I want to put on a link motion. 
How shall I get the circle and length of link? A. 
—Make the circle as if struck from the center of 
shaft. Make the length of link between the two 
points at which eccentric rods connect (for so small 
an engine) about four times the full throw of ec- 
centrics. The throw of an eccentric is twice its 
eccentricity. 

(357) B. I. W.. Birmingham, Ala., 
writes: I have had a good deal of trouble with my 
| crucibles cracking in the furnace. Can you tellme 
what will prevent this? A.—The first thing is to 
get good crucibles; the second is to temper them 
by gradually heating them for some days before 
— 

(358) W. W. K., Newark, N. J., writes 
| Will you please tell me how to mak» a solution 
from which soap bubbles that will last for a long 
| time can be made? A.—The following is recom- 
| mended by Dick: Fine shavings of palm soap are 
shaken in a large bottle with distilled water, untila 
voncentrated solution is obtained. This is filtered 
through gray filtering paper, and then mixed with 
about one-third its bulk of pure glycerine. The 
fluid is to be shaken up before use. By means of 
a small glass funnel of two inches diameter, con- 
nected with a tube of india-rubber, soap bubbles 
may be prepared with this fluid. Bubbles of one 
foot diameter will keep from five to ten minutes ; 
those two to three inches diameter will retain their 
form ten to twelve hours. 
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Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
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Wednesday for the ensuing week's issue. 


Shafting Straighteners. J. H. Wells, Tampa, Fla. 
Patent Att’y, H. W. T. Jenner, Washington, D. C. 
J. Clayton,Air Compressors, Rock Drills,43 Dey st, NY 
Edw. Sears, Wood Engraver, 169 William st., N.Y. 
Steel Name Stamps, etc. J. B. Roney, Lynn, Mass. 
Metallic Pattern Letters and Figures to put on pat- 
terns forcastings. Knight & Son, Seneca Falls, N.Y. 

Selden Packing, for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st., NY 

The Best Upright Hammers run by beltare made 
by W. P. Duncan & Co., Bellefonte, Pa. 

Light articles built to order by the American Sew- 
ing Machine Co., Philadelphia, Pa. 

R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 

Pattern and Brand Letters. Vanderburgh, Wells 
& Co., cor. Fulton and Dutch sts., New York. 

20", 25,’ 28’ B.G.and S. F. upright drills tor imme- 
diate delivery. Currier & Snyder,Worcester, Mass. 

The best wire nail and tack and nail machinery. 
Wm. A. Sweetser, Brockton, Mass. 

Rubber Belting, all sizes, 774g per cent. regular 
list. All kinds of Rubber Goods at low prices. 
Jno. W. Buckly, 156 South street, New York. 

Curtis Pressure Regulators, Curtis Return Trap. 
Curtis Damper Regulator. See Oct. 2, p.15. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 

Engine Lathes, Hand Lathes, and other fine tools, 
Assortment large; prices low. Frasse & Co., 62 
Chatham st., N. Y. 





Machinists’ supplies, brass goods m’f’rs supplies, 
polishing materials, all kinds wire, metals, ete; in 
any quantity. Jordan & Gottfried,208 Canal st.,N.Y. 


** Lancaster’s”’ Caloric Engines for all power and 
pumping purposes: one to twelve H. P.; noiseless, 
cheap, simple. James H. Lancaster, Consulting 
Engineer and Patent Agent, 187 B’way, N.Y. Patents 
and inventions bought, sold, solicited and worked. 


” 


** Hints to Steam Users, Engineers and Firemen. 
A 100-page book on care of steam boilers; just is- 
sued: containing useful rules, tables, etc; a valu- 
able book for engineers; sent on rec oipt of 2 5 cts. 
in stamps. J. N. Mills Pub. Co., 30 Vesey st., N. Y, 


St. John Improved Self-adjusting Cylinder rack- 
ing, for marine and stationary engines and locomo- 


pumps. For durability and minimum of friction, it is 
unexcelled. Send for pamphlet. Address, Bal- 


Broadway, New York. 


holding a complete volume (52 issues), simple, neat, 
durable. Price $1, prepaid, to any part of the 
United States by mail. ‘To Canada or foreign coun- 
tries the price will be 75c.; purchasers pay express 
charges and customs duties. AM. MACHINIST PUB’G 
Co., 96 Fulton st, N. 


” 

















It is rumored that a company 
Chattanooga, Tenn., to build an iron furnace. 


The Livermore Foundry and Machine Company, 
Memphis, have recently enlarged their works. 


will build an addition to their machine shop. 
Work is being begun in the shops of the Jackson- 
Palatka, 


The Sedgewick Machine Works Company 
erect new buildings to cost $11,000 at Poughkeepsie, 


Williams, Cleveland, 
Birmingham, Ala., with a view to starting a broom 


O., is prospecting in 


It is reported that arrangements are being made 
to build water-works at Goldsboro, C., also an 
123 Stone street, Newark, 
erect a three-story, 30x60 feet brick factory at 8 


J., will 


new knitting mill is to be erected at Fonda, 
N. Y., at a cost of $50,000, by Jas. Y. Antwerp 
have 
increased the capacity of their shops one-half, and 
have put in new machinery. 


The Hastings Iron and Engine Works, 
Mich., will probably be rebuilt in connection with 
the croquet factory. 


Hastings, 


and Nineteenth 
street, Brooklyn, N. Y., will erect an oil-cloth fac- 
, 838x146 feet, two stories high 


, Lackawanna & Western Railroad 
have purchased land at South Orange, N. J., upon 
which they will erect a round-house. 
Middleborough, Mass., intends 
erecting a factory, 100x30, * the use of any firm 
that will locate there. 


will erect a six-story factory, 66x78 feet, on 
It will cost $25,000. 

ge, 510 East Eighty-fifth street, 
York, will ¢ erect a six-story brick factory at 132 Mul- 
berry street, to cost $30,000. 

The Minneapolis and St. Louis Railroad will build 
a new boiler shop in connection with their 
shops in Minneapolis. 


repair 
It is to cost $7,000. 
The Taylor and Bastrop Railroad Company will 
double the capacity of their shops at Taylor, 
as soon as their road is completed. 


Tex., 


Smith, the flocks manufacturer, Palmer, 
. is excavating for the foundation to his pro- 
posed new mill, to be constructed shortly. 


C. Young & Co., Worcester, Mass., have just 
has a steel 


lead screw six to the inch, with open and shut nut. 


A two-story frame brush factory will be built on 
the south side of Elizabeth street, 
street, pogo N. Y—cost, $2,800—by John Murphy 
2 Hamilton avenue. 


r Van Brunt 


Boorum & Pease, 26 Reade street, New York, 
building in Brooklyn for 
binding books, to cost $53,000 


and five stories high. 


printing and 
It will be 75x163 feet, 


Thirty-seventh 
street, New York, will erecta five-story factory, to 
Thirty-sixth street, near Eleventh 


A two-story brick factory, 25x39, corner York and 
built for 
Diamond 


A convention of machinists and blacksmiths will 
be held in Cincinnati on the 8th of November next, 
for the organization ot a National Machinists and 

The foundry and machine shop of George R. 
Lombard & Co., Augusta, employ 100 hands. 
have recently put in new 
added largely to their capacity. 


machinery, and 


Pembroke, Dennysville and Eastport people have 
subscribed nearly $20,000 to purchase the Pembroke 
Iron Works property at 
ate a nail factory there. 


Me., aud oper- 
Mayor Preffer, Jeffersonville, Ind.,and a number 
of other leading citizens, are forming a company 
with a capital of $100,000, for the purpose of erecting 


with a 10,000 population, is 
joaver 
It is said this brook runs a stream that will 
average 4,000,000 gallons a day. 

Beginning September 1, the pay of the employes 
of the Howe Scale Company, Rutland, Vt., has been 
raised 6 per cent. uniformly, restoring the rate paid 
before the last reduction made about a year ago. 

The woolen mills at Jockey Hollow, Vt., 
William Moorcroft, have been shut down for 
time because of low water. 
of orders ahead.—Boston Commercial Bulletin. 


owned by 


They have a number 





will be formed at 


L. Jeffords, Jamestown, N. Y., will establish 
an edge-tool factory at Nashville, 


| 
| 
} 
j 


The Shenandoah Machine Company, Sharon, Pa., 


It is stated that Jones & Laughlins, proprietors of 
the American Iron Works, of Pittsburgh, have de- 
termined to put an end to the difficulty between the 
nailers and feeders by adopting the self-feeding 
nail machines. 


Pattee & Draper, of the Holyoke Hydrant and 
Iron Company, Holyoke, Mass., are building an 


| addition to their shops, corner of Commercial aud 


will 


New 


New 


will 


They 
have 


some 


The wages of the forty men employed at the 
Union Boiler Works of Obert & Eckert, at Reading, 
Pa., bave been increased 10 to 15 cents a day, and 
they will hereafter receive $2 for a day’s wages. 


The Montgomery Iron Works, Montgomery, Ala., 
been reorganized, 
president, and P. B. Bibb secretary and treasurer, 
The company will greatly enlarge their works at 


Dimmick as 


Hampshire streets, 56x30 feet, which will be used 
as a foundry. 


At Dayton, Tenn.,a large building was recently 
erected for a foundry and machine shop. On the 
completion of the building there was some hitch in 
the business of stocking it with machinery, and the 
structure is now used as a church. 


Peter Frasse & Co., 95 Fulton street, New York- 
have brought out a new 10-inch swing engine lathe 
with four-foot bed, screw-cutting, to cut from 5 to 
144 threads. It is fitted with rise and fall tool 
block, and other approved appliances. 


The officers of the Warren Tube Company, War- 
ren, O., are: President, N. Monsarratt, of Akron; 
vice-president, T. W. Cornell, of Akron; treasurer, 
Wm. A. Palmer, of Akron; secretary; J. H. Faxon, 
of Elyria; general manager. Winslow Allderdice. 
Works are now being erected. 


The architect's plans for the Moses Craft’s Shoe 
Company building at Auburn, Me., are for a build- 
ing 105x34 feet and four stories high, besides a 
basement. The new factory will be designed after 
the most approved style of shoe manufactories.— 
Manufacturers’ Gazette. 


Geo. 8. Ayer has sold his pump factory in Saco, 
Me., toS. W. Duff. The pumps made at this fae- 
tory are covered by several patents secured by Mr. 
Ayer; and F, 0. Furber, successor to Furber Bros., 
Saco, will also manufacture these pumps on 
royalty. Mr. Ayer expects soon to lovate a factory 
in Canada. 


The Eaton, Cole & Burnham Company, Bridge- 
port, Conn., is erecting a new iron foundry in the 
rear of its present buildings. It will have two 
floors of 15,000 square feet each. It proposes erect- 
ing a new brass foundry and finishing shop where 
its iron foundry now stands, which will be three 
stories in height, 100x175 feet. 


There is on an average about 12 carloads of ma- 
chinery shipped daily from Orange, Mass., by the 
Fitchburg Railroad, six by the New Home Sewing 
Machine Company, four by the Rodney Hunt Ma- 
chine Manufacturing Company, and two by the 
Chase Turbine Manufacturing Company. Business 
in all these shops is good for this month. 


The National Cottonseed Oil and Huller Co., with 
$100.000 capital, has been chartered at Memphis, 
Tenn. The charter is signed by F. M. Maddox, of 
Austin, Texas, a cattle king; J. S. Zerbie and Wm. 
R. Fee, of Cincinnati, and J. W. Washburn, Wa- 
verly, Ohio; R. M. Ditty and R. 'T. Hough, Hills- 
boro, Ohio; and R. R. Freeman and G. W. Wash- 
burn, Chillicothe, Ohio. 


The stockholders of the Westinghouse Air Brake 
Company held a meeting in Allegheny, Pa., Sep 
tember 7, and increased the capital stock from 
$600,000 to $3,000,000. The following officers and 
directors were re-elected: George Westinghouse, 
president; Robert Pitcairn, vice-president; John 
Caldwell, treasurer; W. W. Card, secretary ; H. H. 
Westinghouse, general agent; T. W. Welsh and 
C. H. Jackson. 


The Pratt Coal and Iron Company, Birmingham, 
Ala., has taken in additional capital, and will spend 
$1,000,000 in opening three additional mines aud in 
erecting two new furnaces, in addition to the two 
previously reported, each 85 feet high, with 22 feet 
bosh, for manufacturing basic iron, and will also 
erect steel works ana 1,000 mere coke ovens. 
Baltimore Manufacturers’ Record, 


“A Treatise on the Use of Steam in Electric 
Light and Power Plants” is the title of a pamphlet 
just issued by the Pond Engineering Company, of 
St. Louis. It describes engines, boilers and appa- 
ratus for electric lighting. This company has put 
up a large number of electric light plants in the 
West, to which they refer in the pamphlet. 


Remington & Co., of Wilmington, Del., are about 
to reorganize by making their company a corpora- 
tion, with a capital stock of $200,000 limit. G. W. 
Remington, of Remington & Co., will be president, 
with H. M. Taylor, now with the U.S. Electric Light 
Company, ot New York, as secretary and treasurer 
and Jno. J. Satterthwait, formerly a foreman with 
the Pusey & Jones Company, of Wilmington, as 
superintendent. They expect to enlarge their 


works soon. 


The National Labor Tribune, of Pittsburgh, in re- 
viewing local industries, says in its last week's issue: 
“The demand for iron and steel is still increas- 
ing, but the volume cannot be brought to a much 
greater point. In the puddling furnace capacity 
probably a little more than a notch higher can be 
reached, and that is in changing 44 furnaces now 
on six beats to ten heats double turn, but it would 
only make the amouut each day 36 tons more. 
Shoenberger & Co. are the only firm this week that 
have idle puddling furnaces. Within the last year 
they can be classed with the steel manufacturers, 
who require very little muck iron. Outside of these, 
the 34 furnaces in the burned Sable mill of Zug & 
Co. embrace all the idle puddling furnaces in our 
mills. ‘The intention of the firm is to start up 12 of 
these this week, and by next week all of them 
will be on single turn, from which enough muck van 





be made to supply all the finishing rolls,” 


& 
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Machinists’ Supplies and Iron. 


NEw YORK, Sept. 23, 1886. 

Iron—Transactions are of a quiet nature, to meet 
current wants of consumers. Prices remain un- 
changed. We quote Standard brands, No. 1 X 
Foundry, $18 to $18.50; No. 2 X, $17 to $17.50; Grey 
Forge, $16 to $16.50. 

Scotch Pig—There but little in stock, and 
prices are held firm at: Coltness, $20; Glengar- 
nock, $19; Gartsherrie, $19.50; Summerlee, $19.75; 
Eglinton, $17.50 to $18; Langloan, $19.50. 

Lead—There has been a decline in price 
for Western. 

Copper—There has been an advance 
lic. for Lake. 

Antimony—Hallett’s, 7 

Spelter—Refined, 534 


WANTED: 


“‘ Situation and Help” Advertisements only inserted 
under this head. Rate, 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Wednesday morning 
Sor the ensuing week’s issue. 


1s 


to 4.50c. 
to 


in price 


“os 
. to fe. 


Cookson’s, 9c. 
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Machinists, send address to L. 
Wanted—Position by 


S., AM. MACHINIST. 
an experienced machine 
shop foreman; references. Address West, AM. MACH. 
Mech. engineer and draftsman, competent and 
reliable, desires situation. Address Peta, 1,257 
Garden street, Cleveland, Ohio. 

Draftsman, with 10 years’ practical experience, 
wants engagement. Address G. F., AM. MACHINIST 

An experienced draftsman and designer on steam 
engines and general machinery would like to 
change position. Address Experience, AM. MACH. 

Mechanical engineer, graduated in Germany, 
with practical experience, wants situation as drafts- 
man. Address Arnold, 943 8. 2d, Philadelphia, Pa. 

Mech. engineer and draftsman on locomotives 
and steam engines, with thorough theor. education, 
is open for engagement. Address Engineer, Am. 
MACHINIST. 

Wanted—A man to sell machinery on salary; 
none but men of experience need apply. Address, 
Dixie, AM. MACHINIST. 

Wanted—Position as foreman, by an experienced 
boiler shop foreman. Address Foreman, AM. MA- 
CHINIST. 

.. We want a representative in every large manu- 
facturing town in the U. 8. for * Queen Lubricant ;” 
used and indorsed by largest iron works. Eureka 
Mfg. Co., foot East 26th st., N. Y. 

A machine foreman, with 5 years’ experience 
managing men and shop manufacturing 
tools, special and interchangeable 
seeks like position; first-class reference. 
‘“ Engineer,” Box 45, Ridley Park, Pa. 

Wanted at once—A thorough machinist—practi- 
cal, intelligent and temperate young man—to take 
charge of a shop where heavy tools are a specialty; 
location within 50 miles of Philadelphia. Address 
Enterprise, AM. MACHINIST. 

Wanted—A good foreman for a foundry in a 
near-by city; none but those thoroughly conversant 
with the business in all its branches, and stating 
wages and references, need apply. Address Foun- 
dry, AM. MACHINIST. 


in 
small 
machinery, 
Address 





MISCELLANEOUS WANTS, 4. 
Advertisements will be inserted under this head at 
35 cents per line, each insertion. 


Crescent Boiler Tube Expander; second to none, 
price in reach of all. Crescent Mfg. Co.,Cleveland,O. 

The Crescent Link Belt Coupling; something 
new; sample free. Crescent Mfg. Co., Cleveland,O. 

Wanted—A two or three H. P. steam boiler, 
or second-hand. Albert Baker, Westfield, Pa. 

Steel stamps, stencils, burning brands,and brass 
checks. ‘T.. M. Parker, Hartford, Conn. 


Light mach’y of all kinds built at short notice. 
Edmund Mills, 8 Dey st., Jersey City Heights, N. J. 

For Sale —Small machine shep and foundry; well 
located; full or half interest. S. & H., Am. MACH. 


Xperimental work for inventors; fine work; 
price. LeRoy & Sharpe, 96 Istst., Br’kl’n, E.D., 

For Sale—Whitcomb planer, 8’ 27" « 27", pee as 
new, one 10' lathe 18” swing; planer patterns for 
6' «24x _ , and special tools. Woodman & Weare, 
Laconia, N. H. 

Machinery—Sept. list senton application ; new & 
2d-hand engines, lathes, planers, shapers, drills. C. 
L.Jackson&Co.,Mach’ry, Tools & Supplies, Balto.,Md. 

The best engines and boilers, Wy to 4 H.P.; eco- 
nomical in price, steam, ete. Washburn Engine 
Co., Medina, Ohio. 

John Lamberty, mfr. telegraph and electrical in- 
struments, experimental machs, models; fine gear 
cutting a specialty. 355. 5th st., Br’kl’n, E.D., N.Y. 

Special tools and machines for mfg. designed and 
built to order; mechanical and Patent Office draw- 
ings. Weston & Smith, Syracuse, N. Y. 

Experimental and new machinery for special 
purposes built by contract from specifications and 
inventors’ designs; ample facilities. Cohoes Iron 
Foundry and Machine Co.. Cohoes, N. Y. 


Wanted—A first-class cotton and woolen shuttle 
maker as partner; a good opportunity for a man 
(who understands the business) with a small capi- 
tal. Address Box 4, AM. MACHINIST. 


For Sale—A well established foundry 
chine shop, including lots, 
patterns, and stock on hand, 
Hocking Co., Ohio; will sell on easy and satisfac- 
tory terms; reason for selling—old age and ill 


new 


low 
se 


and ma- 
buildings, machinery, 
situated in Logan, 





| MISCELLANEOUS WANTS. + 


Advertisements will be inserted under this head at 
35 cents per line, each insertion. 


Send for estimates of high-speed compound en- 
ginss for stationary and marine service. Crist En- 
gine Works, 140 Baxter street, N. Y. 

For Sale—The machinery, 
tus and raw material of manufacturing establish- 


ment; now working on orders in brass and other 
metals; very low rent, including steam power. 
Address Manfr., P.O. Box, 285, New Brunswick, N.J. 


For Sale—A first-class foundry and machine shop; 
large connoction in saw-mill county in the South, 
including buildings, lots,machinery, and mills’ sup- 
ply stock on hand; business will be carried on un- 
til sold ; reason for selling, retiring from business: 
apply at or address Southern Foundry, AM. Ma- 
CHINIST. 

* Lancaster’s” Caloric Engines for all power and 
pumping purposes; one to twelve H. P.; noiseless, 
cheap, simple. James H. Lancaster, Consulting 
Engineer and Patent Agent, 187 B’way, N.Y. Patent~ 
and Inventions bought, sold, solicited and worked. 


For Sale—The best-appointed and best-located 





machine shops in the Northwest—the plant and 
shops of the St. Paul, Minnesota, Harvester Works; 
to be sold on sealed bids, Oct. 15th. Pamphlets. 
containing maps, description and terms, sent to any 
address, on application to Lyman D. Hodge, as 
signee, No. 47 Gilfillan Block, St. Paul, Minn. 





tools, plating appara- | 
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THE DEANE STEAM PUMP C0., HOLYOKE, MASS. 


| 
| 
| 


WATER WORKS, 


BUILD 


ENGINES 


send for Ca 






AND 


STEAM = PUMPDIG 


MACHINERY. 


atalogue No. is. 









WARRANTED 
THE 


NEW ENGLAND 


THE si T. DAVIDSON IMPROVED STEAM PUMP, 


sma DTT Stam Pume Company. 


BEST PUMP 


PRINCIPAL OFFICE, ‘No. 77 LIBERTY STREET, N.Y. 


MADE 
SITU 


FOR ALL 
ATIONS. 


OFFICE, 51 OLIVER STREET, BOSTON, MASS. 





LEY’ UPRIGHT 


CUSHIONED 


HELVE 
HAMMER 


Combines all the 
best elements es- 
P sential in a first- 








18322. 


Established 





class Hammer. 

r Has more good 
points, does 
more and 
better work 
and costs 
less for re- 
pairs than 





any other Hammer in the World. 


BRADLEY& CO. Syracuse, N.Y. 





Business Opportunity. 


TO LEASE or FOR SALE, 
and foundry paying large profits. 
ville, Colo. Address, 

A. FALKENAYU, 
Care of Dickson Mra. Co. 


We 


Machine shop 


Shops Lead- 





UPRIGHT 
CUSHIONED 





of 
is the best guar 
Only 
Double 


The success 
Machine 
antee of its value. 
machine with 
Helve. De 
F better work with less re 


our 


es more and 





pairs than any other. 


pEAUDRY & CUNNINGHAM, Boston, Mass. 












50 Per Cent, of re 
time and labor saved by 
i ealid, strong, Cus 
quick-workingVise. Has 
the Imvroved Taper, Pipe and other 
attachments. Sold by the trade. 
Send for circular 

MELVIN STEPHENS, Prop’r. 
Office, 41 Dey Street, New York. 





SLOW RAISING 
QUICK STRIKING 


THE- BROWN: 





THE BROWN HAMMER 
STRIKES A BLOW WITH 


Double the Velocity That it Raises the Hammer. 
A NEW MOVEMENT! SEND FOR DESCRIPTION 





Knowlton Mfg. Co... King St., Roe kford, Ili 





health. Apply to R. Belt, Logan, Ohio. 
GEO. 





WATER WORKS PUMPING 


95 & 97 LIBERTY ST., 
NEW YORK. 


ENGINES A SPECIALTY 


F. BLAKE MAN?’G C0. 


ators E VERY VARIETY 
OF OF 





Grersen 44 gosTow 


4 WASHINGTON ST., 
BOSTON. 






















THE 


HENDEY 


MACHINE 





MANUFAOTURERS OF 



















Machinists’ Tools, 





PLANERS, 
SHAPERS, 

DRILLS, 
ETC., ETC. 















THIS ROOFING is the perfected for 
us for the past twenty-seven y 











m of portable Roofing, manufactured by 
ears, and is now in use upon roofs of 


Factories, Foundries, Warehouses, Cotton Gins, Chemical Works, Rail- 


road Bridges, Cars, Steamboat Decks, 
It is supplied ready for use, in roll 


with Ashestos Roof Coatings to finish, 
and can be anphed readily hy 


It is adapted for all climates 
men. 


ete., in all parts of the world. 
containing 200 square feet, and weighs 
onlyabout 85 pounds to 100 square feet. 
unskilled work- 


Samples and Descriptive Price Lists free by mail. 
H. W. JOHNS MANUFACTURING COMPANY, 
SOLE MANUFACTURERS OF 
Asbestos Fire and Water Proof Building Felt, Steam Packinags, Boiler Coverings, 
Liquid Paints, Fire Proof Paints, Colors in Oil, Varnishes, etc., 


87 MAIDEN LANE, NEW YORK. 


175 RANDOLPH ST., CHICAGO. 


170 NortH 4TH Sr., 


PHILADELPHIA, BILLITER Housr, LONDON. 










For the reason that if you are 
interested in raising water or other 
liquids by steam power, we wish to call 
your attention to the 


Call or write 
Prices, and hundreds of A-1 Testimonials. 


WHY THIS IS PUT HERE! 


THE CHEAPEST AND BEST STEAM PUMP IN THE MARKET. 
More Efficient, Simple, Durable, and more Economical, both as to running 
xpenses and repairs, than any other Steam Pump. 
m. our new 96 page Illustrated Descriptive Book containing 
Mailed Free. 


PULSOMETER STEAM PUMP CO., 83 JOHN STREET, N. Y. 


EW PULSOMETER, ‘amc 


PRICES LOWER THAN ANY OTHER. 


Full Particulars, Reduced Net 





. 


E’S FLEXIBLE METALLIC FILLET 


ow use of Pattern Makers. Sizes 14 to 1 in. 


WARD WHITE, 44 N. 4th ST. 





IF YOU WANT A STRONG, ECONOMICAL 


Ei IN’ G TIN EB, 


’ Kither Horizontal or Vertical, 


\"PA For steady every-day and all-night service, and 
PA. at a Low Price, write to 
36" yn Send for ooo Fr BE c& co... 
(ireular ‘ 22 Cortlandt St., New York, 
| Samples 














GUILD & GARRISON, 


BROOKLYN, N. Y¥. 


STEAM PUMPS, 
VACUUM PUMPS, 
AIR COMPRESSORS. 





SEND FOR CATALOGUE, 





Twelve hundred En ngines in use Ple ase mention this paper. 

















Established in 1874. 


CLEVELAND TWIST DRILL CO. 


24 and 26 West Street, Cleveland, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 




















Boring and Turning Mills 


MADE BY 


BETTS MACHINE CO. 
WILMINGTON, DEL. 


NOTE THE FOLLOWING ADVANTACES. 
Positive feeds, no frietion. 
Spindles entirely independent, 

taneously in Opposite 

grades of feed. 
Spindles not round, 

ready adjustment f« 
Great range of feed and 


can be moved simul- 
directions with different 
but of such shape as will allow 
rwear. 

abundance of power 
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NICHOLSON FILE COMPANY, Sole Mfrs. of | DUPLEX STEAM PUMPS 


ADAPTED FOR ALI peep POSITIVE IN A 
OW IN PRICE 


N ALLER, amr. 












eR 
rd 





fax 
act 


PRICE LIS 





FILES and RASPS Having the Increment Cut, also, FILERS’ TOOLS and SPECIALTIES. 







The above illustration represents a device in which files may be held for service in surface filing, and while in this coudition 
READILY SPRUNG, in order to give at the will of o Sonpdl gella or less convexity tothe working face of the file. Itdoes 
iway with unnsual care to obtain a true convexity or “belly” to file sides, and in fact renders great service by enabling the 
»perator to utilize the file to its full capacity : 


SURFACE FILE HOLDER No. 4, Adapted to Hold Files 12, 18, 14 in. Leng. 
“ “ “ “ 6 «“ 14.15.16 “ 


MAMNUTACTORY AND OFFICE = - PROVIDENCE, R. I., U. S.A 


=> THE HANCOCK INSPIRATOR. 
THE STANDARD = lag 


‘LUE and EMERY 
SIZES 


BOIT!R FEEDER FOR ALL CLASSES OF BOILERS.\ — cuare- 




















Co. 














teed Sati 
factory Spring 
OVER 85,000 IN USE. ~~ ed, 
WRITE =. 
Send for Circulars and Price Lists. =e = 
Tllustrated Circular. 2 = = 
THE HANCOCK INSPIRATOR CO. |——— neS 
OFFICE, 33 INDIA WHARF, BOSTON, mass. |“? S aa 











FEED WATER 
eater & Purifier, 


MANUFACTURED BY 
J. B. Davis & Son, Hartford, Conn. 


This heater has been in constant use 
over ten years. None have ever re 
guired repairs. Gives the highest re- 
sults attainable by the use of exhaust 


=. steam, 


BENJ. F. KELLEY, Agent, 


: _ 5, 9! LIBERTY ST., NEW YORK. 
Sole Manufacturers in the United States & Canada, T — Philadelphia Office: 


Na THAN MANUFACTURING Co. JAMES BERRYMAN, 125 N. Fourth St. 


92 & 94 LIBERTY ST., NEW YORK. 


Wh ER WORKS nyoninael | BOOKS FOR MECHANICS. 


A. SPECIALTY. FITZGERALD’s Boston MACHINIST. 18mo, cloth.$ 75 


‘sestartive INJEG TOR 


“TJnvaluable for use in Traction, Farm, Portable Marine and 
Stationary Boers of all kinds, No handles required. Water supply 
very difficult to break. Capability of restarting automatically, 
immediately after interruption to feed from any cause.”’ 





SEND FOR CATALOCUE. RELIABLE AND CHEAP. 







































te eee . 5 CHORDAL’S LETTERS TO MECHANICS, &C, 12mo0. = 2 OF 
“oti — POND ENGINEERING C St.Louis, Tyurston’s MATERIALS OF CONSTRUCTION. 8VO. 5 00 
Solicited. < Mo. THURSTON’S FRICTION IN MACHINERY. 8vo..... 3 00 
West’s FounpRyY Practick. 12mo, plates..... 2 50 
) West’s MOULDER’s TEXT Book. 12mo,plates.. 2 50 
ROOTS NEW ACME HAND 7 BLOWER. McCorp’s PRACTICAL MECHANISM. 8VO.......- 5 00 
For Blacksmiths, etc. Slow Speed. Positive Blast. Is Durable W NEES. aD RECIPES FOR MECHANICS AND 9 
Compact and Cheap, also Portable Forges, Tuyere [rons m ENGINEERS et ee 2 00 
° and Foundry Blowers. GRIMSHAW’S ART OF SAw FILING, 18mo, plz ites. 1 00 Y : 
. - Houiy’s Art of Saw Fitine. 18mo, plates.... 75 : — en 
‘ BAEDWIN’S STEAM HEATING FOR BUILDINGS .... 2 50 
” a raat.e Wooten Ge 2 
a CROMWELL’s TOOTHED GEARING, &c. 12mo.... 2 00 Ww 9 
po Es CROMWELL’sS BELTS AND PULLEYS. 12mo.. 2 00 Ne Haven Manf = Co. 
= As Ps SINC LAIR’S LOCOMOTIVE ENGINE RUNNING, 12mo 2 00 NEW HAVEN, CONN. 
4 5  VHURSTON’S STATIONARY STEAM ENGINES. 12mo 1 50 | 
gsr = -_ 
oO ae S GRIMSHAW’S STEAM ENGINE CATECHISM. 1 00 ING MACHINERY. 
a & = ~ 
mae Fs 
ee SAS SOHN WILBY A S086, 10 Astor Place, WY Joshua Rose’s Great Treatise on Steam 
Ona = CATALOGUES AND CIRCULARS GRATIS. 
64 -_—f Engines, 
@s rx § Just PUBLISHED. 
e223 Lynde’s Pat, 
ex =< S 
Sian . Modern Steam Engines. 
SoA V 
L. A oe cs © 4 Py Safety ares, | An elementary treatise upon the Steam Engine, 
Se se « written im plain language, for use in the workshop 
oy ~ 2 os = Adapted to all Boilers. as well as in the drawing-office i ely ing full e1 xplana- 
= OO ) ode steam Engines 
{ a tions of the construction of modern a ’ 
| a a — oo SN J, E. Lonergan & Co. including diagrams showing their actual operation, 
S ’ together with complete but simple explanations of 
} - a SS Sole Owners and Manuf're the operations of various kinds of valves, v: ilve 
j a we = PHILA., PA. motions, link motions, ete thereby en: ibling the 
ordinary engineer to cle arly understand the prin 
ciples involved in their construction and use, and 
THE to plot out their movements upon the dri iwing- 
board. By Joshua Rose, M.E., author of ** The 
Complete Practical Mac hinist.”” Illustrated by 422 


engravings. In one volume quarto, 320 pages. Price, 
$6.00, sree of postage to any address in the world 

ee An illustrated circular, 8 pages, Ato, giving the 
contents of this remarkable book, will be sent free to any 
one who wilt furnish his address. 

OTHER BOOKS BY THE SAME AUTHOR, 

The Complete Practical Machinist; -embracing 
Lathe Work, Vise Work, Drills and Drilling, Taps 
and Dies, Hardening and Tempering, The Making 
and Use of Tools, Tool Grinding, Marking Out 
Work, ete. Illustrated by 356 engravings. 11th 
edition, thoroughly revised and in great part re 
written. 12m0. $250 ae 

Mechanical Drawing Self-taught ;— comprising In 
structions in the Selection and Preparationof Draw 
ing Instruments, Elementary Instruc tion in Prae 
tical Mech: anic al Drawing, together with Examp ies 8 
in Simple Geometry and E lementary Mechanism, 
including Screw Threads.Gear Wheels, Mechanical] 
Motions, Engines and Soilers. Illustrated by 330 
engravings. 8vo. $400. 

Lhe tae Valve Pra tically Erplained ;—embracing 
Simple and Compicte Demonstrations of the Opera 
tion of each Element in the cida Valve Movement, 


Westinghouse Machine Co, 


OF PITTS BURGITI, 


| WESTINGHOUSE AUTOMATIC ENGINE “Sitka, 


| AND THE 


| “JUNIOR” AUTOMATIC ENGINE. 
|. SzOeENe the largest market of any engine manu = 


factured in the U. S, we shall rurther enlarge ies 


tby a rebate tothe purchaser of a share of our earn 
ings in the shape of a 


General Reduction of Price. 


“HE first reduction is now in effeet, and others will 
follow as results warrant All our latest improve 
ments are in force 


Wheel | 





11 
Cc. W. LE COUNT, 


South Norwalk, Conn, 


REDUCED PRICE OF LE COUNT'S 
HEAVY STEEL D0G 


if 





a2 
2 No. Inch. Price. rers 
Bote ao 838 & & 
i olS...00 OO See om 
gs he F 60 Se 8 Oo 
en 4 3-4 - 608 Se = _—| 
-- ne pag. a) 
Se 5 -73 - 70gS5 4 i—| 
mee 6....1 .... Oa au = em 
pes 7.---118..... 0 P%e § oa 
bos 8 1 1+4..... 0% oF ® 
S38 9....138..... 95 F905 o Sxl 
mes lo....11-2..... BSagen & & 
pes lob pee SS 
eS" 19....3 1.200 S = — 
@%@ ‘* *° 4 aS ty 
p BS 13....9 1-4.....1.35 p BS z 
eg Z 14....312.....1.458 59 & 
gov ls o + Sener 16090 ™<¢ » pany 
£5 16....3 1-2 -+1.805°S 3B ep 
~ 7....4 --2.10@ 8 — 
ws " = 
SS 18....4 1-2 2.75 , GS & 
AS 19....5 gs5baa ak DS 
2  Fullsetofi9 923.60 F2° & SS 
3 20 (ext.)51-2..4.00 oP ES 
& 2i(ext.)6 ..5.00 "=a ee 
One Small Set of & by 1-4 inches to 20 inch 2 


2 
2a 
1 
&s 


One Set of 12—by 1-4 in. to 2 in .continued by 1-3 in. to 4in. ls 





UNION STONE COMPANY, 


38 & 40 Hawley Street, 


BosTon, MASss. 





No. O.—Bench Grinder, 34 in. Arbor. Takes 
wheels to 12 in. diameter. 

Adapted to light grinding, such as tools for wood 
working purposes, moulding Cutters, Bits, Saws 
&c., &. 

















Hand and Lathe Diamond Tools for dressing and 
shaping the faces of Emery Wheels. 














and Illustrating the Effects of Vartat) Gust their 
Proportions, by Examples ¢ arefully %élected frorii 
the most recent and successful ry vtice. Illustra 


THE ** JUNIOR ’’ AUTOMATIC ENCINE. 
is a special desig for the Legitimate Low Price 








rade sizes, 15, 2 and 3 H P only, which ted by 35 engravings. 12mo. $1.00 
we SELL AT A PRICE THAT CANNOT BE MET by the wt Z cer The above or any of our books Se sent by mail, free 
cheapest throttling engines. Forged steel shafts and rods. Weil built and serviceanie cf postaye, at the pu sblication pri@es, to any address 
\dd to the above, absolute uniformity of parts, a priced repair list, and 200 engines always in stock in the world 
4 and our position in ‘the trade is iny incible. Address all correspondence to | per cur Descriptive Catalogjue of Practical and 


Secale a i oe : | S tific Books, % pages, io, and our other Catalogues 
W | ie TINGHOUS kK}, GQHU RC 7 1. i i R R, & (C ‘1¢ >. sclin «th nae the whole covering ali of the Branches 


| of Science Applied to the Arts, sent free and free of 






‘ 17 CORTLANDT ST., NEW VORK, 9S FOURTH AVE.,, PITTSBURGH, | postage to any one im any part of the world who will 
am cme | Surnish his address 
FAIRBANKS, MORSE & CO., Chicago, Ill PARKE, LACY & CO., Salt Lake, Utah. . 
FAIRBANKS & CO., St.” Louts, Mo, ROBE are NDDER TON, Mobile, Ala. } HENRY CAREY BAIRD & co., 
Db. A TOMKINS, & CO. Charlotte N. ¢ H. DUDLEY COLEM AN, New Orleans. INDUSTRIAL PULLISHERS, BOOKSELLERS & IMPORTERS 
PARKE & LACY, San Francisco, Cal KEATING IMPLEMENT & MACH. CO., Dallas, Texas. 810 Walnut St., Phila,, Pa., U.S.A. 








Adress MASON REGULATOR = 


22 Central Street, Boston, Mass, 





FOX, TURRET & SPEED 
LATHES 


B R. ~ ss 
FINISHERS’ 
‘rOOLSs, 
CACE 
MACHINE 
WORKS, 
WATERFORD, 
NEW YORE. 


J. WENDELL COLE, M. E. 


Manager of Pennsylvania 
Southern Lake regions and the 
Northwest for 
DETROIT YMERY WHFEL CO. 
Address, Box 84, Columbus, O., 0 
P.O. Box 152 Chicago. 
Hart’s Corundum-Emery Wheels. 


“THE QNLY PERFECT” 
BUFFALO 















The Lightest, Strongest, 
Most Durable, Easiest 
Working, and in every way 
THE BEST 


Portable Forge Made, 


a, Buffalo Forge Co., 


BUFFALO, N. ¥. 


myoeneryy Hor 


Pumping Engine 


——FOR—— 
WATER WORKS 
OVER ‘TeoxR2.000 DUTY 


—CUARANTEED— 


SEND FOR RECENTLY ISSUED PAMPHLET 


HENRY R. WORTHINGTON 



















NEW YORK CITY. 




































AMERICAN 





1 A 





EE ae SP RRISON © 
: | “H 








33 A VALUABLE BOOK for EVERY 


1 EA STEAM USER AND ENGINEER 


PUBLISHED FOR FREE DISTRIBUTION, BY 


THE BABCOCK & WILCOX CO. 


Manufacturers ot 


WATER-TUBE BOILERS, 


St.. GLASGOW. 30 Cortlandt St., NEW YORK, 


OTS NEW WATER-TUBE STEAM OILE 


SAFE! ECONOMICAL! DURABLE 





107 Hope 








For ILLUSTRATED CATALOGUE OF NEW BOILER, ADDREss, 


BENDROTH & ROOT MANUFG. CO. 
—28 CLIFF STREET, NEW YORK.— 
SELLING AGENTS, 


= > DANIEL KELLY, AlN. ‘th Street, Philadel 
“ i 


Ss. FISKE, 48 Johnston Building, © inc cinnati, 


yhia, Pa 
Ohio. 











des | RNa Yo fasten Cove tirees, Providence, Bi. 1. 

|, aa 
Y WATER-TUBE BOILER 
UNSU RPA SSED 

FOR 
SAFETY, 

ECONOMY ¢a0 

DURABILITY. 


MAIN OFFICE, 
New Brunswick, N. J. 
BRANCHES: 
49 NORTH 7th St., Philadelphia. 
36 CORTLANDT ST., New York. 
60 OLIVER ST., Boston. 





BRIDGEPORT BOILER (© SEE THE IMPROVEMENTS IN STEAM 


EP BOILERS, BOILER FRONTS, 
ky ORF BOILER FURNACES, AND 


CS FEED WATER: HEATERS 
Z\ MADE AT THESE WORKS 
=} BEFORE BUYING STEAM 
PLANT. SEND FOR HISTO- 

RIES: OF STEAM BOILERS 

AND FFED WATER HEATERS 

(FREE) ON MENTIONING THIS 


PAPER. WM. LOWE. 





























BUILDER OF 
BOILERS, TANKS, 
gas HoLDErs, Henry Warde n, STILLS, 
GAS GERMANTOWN JUNC., PHILADELPHIA, BRIDGES, 
GENERATORS, _ Successor to WARDEN & MITCHELL. Etc., Etc. 
Hydraulic Riveting Plant and Full Facilities. 








“TEWBURCH, Ny 


~ A sdechrharchtmini ti 
Y DESCRIPT; 
OF ti OF BOILERS 1y Hk 


“2 GARRY’ IMMEDIATE DELIVERY. 


TOD, &. DALLETT & C0, 
{3th & Buttonwood Sts.,?4h4~ 


MANUFACTURERS OF 


PATENT 


Portable Drilling Machines, 


VERTICAL DRILLS, 
Radial Drills, Multiple Drille, 


HAP Daou ‘ 
Send for NlusWrated Catalogue. 


> 
LAK PERERA NEES 








SEBASTIAN 
MAY & COMPANY'S 1 


Improved Screw Cutting 


Foot or Power Lathes 










\ Catalogue of Lathes, Drill 
& Presses and Machinists’ Tools 
and Supplies mailed on appli 








SH cation. Lathes on trial. 
167 W. Necond St. Cire 





is = 
A. J. WILEINSON & 00 


Boston, | Mass., 


Makers of the most complete assortment of 


iri Caliners and Tine Measuring Tools 


TO BE FOUND IN THE WORLD. 
Send for Illustrated Catalog 












Improved 
Covered Screw 
Micrometer 
Caliper 









ie with ‘lables, 


SAFETY cotin, | 






NOoOISELESS. 








MACHINIST 
A FAIR OFFER. 


If you will put a JENKINS BROS. VALVE, on the worst place you can find, where 
you cannot keep other valves tight, and if itis not perfectly tight or does not hold 
Steam, Oils, Acids, or other fluids ‘longer than any other Valve, you may return it, 
and your money will be refunded. 


LF YOU WANT THE BEST, CALL FOR “ JENKINS BROS.”’ VALVES. 


SEN BRIN SS BRO S., 
71 John St., New York. 13 So. Fourth St., Phila. 79 Kilby St., Boston. 
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= Oneida Steam Engine & Foundry Go., Oneida, N. Y. 


DRILL 


Mianufacturers 
of all kinds of 


CHUCKS 


LATHE 


Under Westcott®’s Patent. 
Capacity Little Giant Improved. 


AND= 








No. 7 omens holds 3 = 4% inc h. ai 
| 
sae ees 0 Fy ae 
~— ATALOGUE. | “ - ee . 4 : ; 1“ 
FOR e Be se JO tod ‘ 











IRON 


oN EARTH For 


PUNCHING 222. 
NEW AND IMPROVED 10° ENGINE LATRE, 
‘Tie Muller Machine Tool Company. 


179 WEST PEARL ST., CINCINNATI, OHIO. 


SS 











SEND for CIRCULARS & PRICES. 





| ESTABLISHED 1851. 


]: THE HORTON LATHE CHUCK 











Steel 





, POMSHOd 


| 


Has greater range than any other tworatchets made, and | 
at the price of one. Send for circulars. 


VARIETY MACHINE CO., Warsaw, N. Y. | 



























SMOOTH 
INSIDE & OUT. 











 OHE E HORTON op SON CO. 


Canal St., Windsor Locks, Conn., U.S. A. 


FERRACUTE MACHINE CO., 


BRIDGETON, N. J., U.S.A. 
Presses, DIEs 
and all other Seon Metal Tools. 


A new line of PUNCHING 
PRESSES just out. 


Send\for Cutalogue. 

















| PATENT UNIVERSAL SCREW-CUTTING, CENTER, DEPTH, 


oye eco. WIST DRILL GAUGE. 


| J. WYKE & CO. 
| Fine Machinists’ Tools, E, BOSTON, MASS. Send for Circular. 
| 


CRANK PLANERS 


Superior Design & Workmanship, Extra Heavy (1500 lbs.) 
DOWN, ANGULAR AND CROSS-FEED, 
TO PLANE 12x16x15. 


THE 8. A. BELDEN C0., DANBURY, CT. 





HOPPES MFG. COMPANY, Springfield, Ohio, 














Hand’s Twist Drill 
Grinding Attachment. 
Readily attached 
toany grindstone, 
emery or cutter- 
grinder. Grinds 
right and left 
hand drills from 
36” diam. down 
to smallest sizes 


made. PRICE, 


$20. 











William Barker & Co. 


Manufacturers of 
IRON AND BRASS 
—WORKING— 


MACHINERY 


140 & 142 E. Sixth Street, 
N'rCulvert, Cincinnati, O- 








3 The Almond Coupling. 


A new quarter turn 
motion to replace 
quarter turn belts and 
bevel gears. 

y =6T RB. ALMOND, Mfr, 
83 & 85 Washington Street, 
BROOKLYN. N.Y. "Nisiacctticas tccaotten telat 





Send for circulars and 
md prices. 

















Railway, 
Machinists, 
THE | Engineers, 
NEW YORK SUPPLY COMPANY, “= 
gsi sa UE eid oe ainer 


SOLE AGENTS FOR 


LOWELL WRENCH CO. 
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MORSE TWIST DRILL AND MACHINE COMPANY, NewBediord, Mass. BOILER FEED PUMF 
Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. J 
ADE BY 


M.R. MUCKLE, Jr. & C0. 


PHILADELPEA, 


IZES TO SUIT 
STEAM PLANTS, 
UP TO 300 H. P. 





SOLID AND SHELL REAMERS, BEACH’S PATENT SEUF-CENTERING CHUCK, BIT STOCK DRILLS, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


HILLES & JONES, 


WILMINGTON, DEL. 


PUNCHES & {HEARS 





Send For CirculaR 








PY f 


SL YC psy DERG? SONS 





Improved 
Horizontal For Hand and Power, — 1 OF THE ORIGINAL 
FULL Punches. 6,8’ and 10” Stroke. TRADE MARK. 
LINE OF 


Adapted to all Classes of Work Pipe Cutting threading Machine 


BEW . EK OF IWITATIONS, 
CIRCULARS FURNISHED. None 


enuine without our Trade-mark and N 
BOYNTON & PLUMMER, STEAM AND GAS-FITTERS’ HAND TOOLS, 


Worcester, Mass. Pipe Cutting and Threading Machines, 


BOILER -SHOP TOOLS. 
for Pipe Mill Use, a 


+ THE HOUGH TWIST DRILL PURO GOUN SEESE —_. wos fa dena "98 
5 BEECHER & PECK, NEW HAVEN®CONN. fAN Mi — . Zia 
._— GRINDER — PRCKS PRT ROP PRESS. : 


x * NEW HAVEN ff 
Fo, The SPECIAL CLAIMS made BEECHER & PECK, CONN. 
c for this Tool are its 


Simplicity, oily ACHINER 
@.£ase of Operation, For Reducing and Pointing Wire. 


Low Price. Especially wer my to pointing wire rods and a 
wire for drawing. 











Grinds Drills 
44 to 15¢1n. 
inclusive. 

























P, BLAISDELL & C0. 


Manufacturers of 


achinists’ Tools, 
WORCESTER. MASS. 





Philadelphia, Pa. 


Made in Three Sizes, Cutting Pipes % to 6 inch. 





ANY ONE CAN USE IT. 





——MANUFACTURED BY—— For Machines or information, address the] 
manufacturer. 


Warner Hough MachineCo. | s. w. coopyZaR, Waterbury, cr, Je As FAY & CO. %mcltst 


BUILDERS OF IMPROVED 


ST. PAUL, MINN. War ,  WOOD- -WORKING MACHINERY 


FOR HAND OR POWER. 
Don’t you have sufficient Pipe- 


Work about your Mill, Factory, 


= 





Mention this paper and write 
PANCOAST & MAULE, 


us for particulars. 





for itself, providing it could be 


convenient and very compact 
Pipe-Cutting Machine soon pay 
had at a moderate price? 


—_. Pipe-Cutting Machines 
or Shops to make a powerful, 


Tallman & ie Fad de l Embraces nearly 400 Machines for 


1025 Market St., Phila, PLANING & MATCHING 


Surfacing, Moulding, Tenoning, J. C. HOADLEY 


Mortising, Boring, and Shaping, 
Mowising; Bormng,ahd shaping, (j1ViL AND MECHANICAL ENGINEE 


Variety and Universal and Expert in Patent Causes, 


28 STATE STREET, Room 28, BOSTON, MASS, 
WOOD WORKERS. 


Band, Scroll and Circular Saws. —_ee [ ) 4 L 
Resawing Machines, Spoke and NT Ewa id 


Wheel Machinery, Shi ifting, Pul- 


Maunine, Navel & Moore, 
111 Liberty St., New York. 


THE ELLIOTT (Which always was good) 
Send for DRILL Has Recently Been 
Particulars. PRESS Much Improved. 
































STERLING ELLIOTT, NEWTON, See 2 - = ; ee Mer of a egt the highest and Supplies sent tree Bede 4 | paced receipt of Ten Centa 
2S ee i penitent vaminsalel D.L. LYON. Seo'y. CHAS, A. STRELINGER & CO, ‘Ave Detroit, Mich. 
WHEEL — ——— 
No.6 is CUTTING g B_Patent Flexible Back Hack Saw for Machinists’ Use. 
























































Made of best Band Steel. The teeth only 
E Gin © NGINE Lathes, Hand Lathes, Foot Lathes, Upright are hardened by an entirely new process, the 
Drilis a ad Bas. La apiece. nage mee, Bt anning, Max- » 1 By neo ening noe rnd Hlexible a cin anted 
Will Cut well & Moore, 5 4 sre : tnd soak by the Pratt & Whitnes Cx ie hn 
Be | Heian aiken Motive Power, N. ar H. 
to5inches @ | ad lS a Mang -vohallgg - THOMPSON & SONS, 
in : on rT ew Haven, Conn. 51 Leonard St., N.Y. 
Diameter, AP sadaalulbututuulalats! 
—. CLUTCH PULLEYS AND 
eve 
soe L. , STARRETT, CUT-OFF COUPLINGS. 
AND Manufacturer of 
STEEL PINIONS FINE TOOLS JAS. HUNTER & SON, 
To 1 Inch in Diam. North Adams, Mass. 
eo S ATHOL, MASS. 
Send f 3EN TTT : —— = ee 
a . ge SEND FOR FULL LIST 2 U | IVE RSAL RAD IA L“, 
and = PF huhaMaidimbanhuPuabailuilur Pulau Iron and Steel + RADIAL DRILLING MACHINES 
Price es. 





— DROP FORGING 
LO AN, CH ACE & COMP AN HARLES MURRAY=< Of Every Description, at Reasonable Prices. 

§ » 280-293 Washington St., Newark, ¥.J. R/ENGRAVER on WOOD\% THE R.A,BELDEN C0.,DANBURY, CT. 

BUILDERS OF WATCH AND CLOCK MACHINERY. 5S ANN’ ST. # NEW YorK: 


_ == THREE DESIGNS. SIX SIZES. 


4EM BODY ALL DESIRABLE FEATURES 


px = PRICES$450.°S UPWARD 
sR SUNIVERSAL RADIAL DRILL CO 


INNATI 














A New Departure in the Poamaton of Screws. 
FAIRBAIRN & WELLS’ SCREW FORGING MACHINE. 


Secured by Patents dated 1871, 1875, 1877 and 1886, in England, France, Belgium, Germany, 
Sweden, Austria, United States and Canada. 


By our Patent Screw Forging Machine, Screws can be made from 4% in, up to any size required, any pitch or shape of 
thread, fitting Nuts accurately. Spectally Bdapted for Fish-Bolts, Rise-Jacks, Stay Bolts, Car Bolts, Lag Screws, Bridge Rods, and all other 
forms of screws where strength and durability are required. By our process of Screw-Making, Screws, Bolts, etc., can be made 30 to 10 per 
cent. cheaper, and are 15 to 20 per cent. stronger, and more re gular than when the threads are cut, 


We are Prepared to Negotiate for the Sale of the American and Canadian Patents, 


FOR FURTHER PARTICULARS APPLY TO 
FAIRBAIRN & WELLS, 


Room 10, Commercial Bank Building, Chicago, III. 


f 
The Eaton, cole & Burnham Co, p ATENTS “es etaneee ERO PATENT 





82 & 84 FULTON STREET, NEW YORK, Send sketch for free report as PIPE AND BOLT VISE. 


to patentability and new 
Manufacturers of book on Patents 












No‘ kit ’ com- 

4 PIPE CUTTING and plete xo 
2 THREADING MACHINES, (ROBERTS. \ ithe mow 
Operated by Hand or Power. Jcormnaccourn srmevseny 3 3 fre in ereat 
EFrrTrrTrien G@ Ss, E Ibidal bitiiths ite } No. 1 holds 
FAVES, PIPE, FIER 10018, ~~ A GHINISTS: SCALES; ' 4a 

: Pateat End Graduation. BALERS eae Bee Pca 


Tron and Brass Goods We invite comparison for accuracy with all others. PD. & te PuiL a. : 
Every Scale Guaranteed. Send for List. Get list. 


VIRW OF FACTORY. ceanaeaay, coms. For STEAM, WATER and GAS. | corfin & LEIGHTON, SYRACUSE, N.Y. Paine, Diehl & Co., 12 Bank St., Phila., Pa. 
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WILLIAM SELLERS @C0. AGCARATES Southwark Foundry & Machine Co. 


IMPROVED MACHINE TOOLS ror workinc IRON AND STEEL 


STEAM HAMMERS, PUNCHES and SHEARS, LATHES, PLANERS, ENGINEERS AND MACHINISTS. 
BENDING BOLLS, BORING and TURNING MILLS, 
DRILL and TOOL GRINDERS, Ete., Ete. WASHINGTON AVE. AND FIFTH ST., PHILADELPHIA, PA. 





PORTER-ALLEN and SOUTHWARK ENGINES, BOILERS AND TANKS, 
ML ti MM, i | ay | Nb bh Ny i) U! | INbs, ie BLOWING ENGINES, PUMPS, GAS APPARATUS, BESSEMER CONVERTERS, ETO, 
Improved Injectors for Packine Boilers. 
PAMPHLETS, PHOTOTYPES AND PRICES FURNISHED ON APPLICATION TO SUGAR MACHINERY, HYDRAULIC MACHINERY. ETC.. ETC, 


OFFICE AND WORKS, PHILADELPHIA, PENN. THE PEERLESS 


Tat LOG ALLS TATTEA Cl a cp dots as ae 


REGULATOR. 
Double, Single, Angle- 


Bar, Gang. Horizontal, 
Twin, Boiler, Spacing, 
Gate, Multiple, Belt and 
Steam-Driven 


Punches and Shears, 


Over 300 Sizes. 
ALSO, 


Power Cushioned Hammer. 



























GUARANTEED THE BEST SAVER OF FUEL IN 
THE MARKET. 


STEAR NS M HFG, C0 M PANY. Has been used six years by 700 of the largest mills 
and firms in the U.S8.; not one given out. Always 


FR FA put up by our own mechanics. Warranted to keep 
mEtre, * in order 5 years. Send for printed testimonial of large 


Engines from 15 to 400 Horse Power, users 
PATENT PORTABLE VALVE CHUCK. poet and Iron supplied Sasi oe 


U sed in combination with = Seat Rotary Planing Ma- the user. Send for Catalogues. 


chine: quickest and easiest way of facing a valve: coviotes | AAD MILLS and GENERAL MACHINERY, 


use of anes adapte od to round house 


use adjusted by the four graduated columns. Works at ERIE, PA. THE PEERLESS GRATE BAR. 


Circulars on application. Of any power and Warranted not to Warp, and the Most 
L. B. FLANDERS MACHINE WORKS, Style. “SINGLE AND Durable in Use. 
PEDRICK & AYER, Proprietors, 


DOUBLE CYLINDER, , 1 

with improved pat: AMETIcaN Steam Appliance Co. 
PHILADELPHIA, PA. ent friction drums, 
; gerry Waapsed W. A. SIMMONS & C0., Sole Agents, 
dock building, pile 280 Broadway, New York, 22 & 24 N. 4th St., Phila. 
driving.coal hoisting, MORSE ENGINEERING CO, 
quarries, mines, etc. i306 Union Avenue, Kansas City, Missouri. 








Send for new Catalogue. == 









































ENGINES. 





DEFIANCE MACHINE Works, Defiance, Ohio, April 16, 1886. 
E. A. WALKER, 75 Laurel St., Philadelphia, F’a. 
DEAR Str ‘—In answer to your enquiry as to how we now like the 





“Richards Combination Planerand Shaper,” we must say that we J.S. MUNDY, GENERAL AGTS. FOR THE SOUTH WEST. 
are loth to write the truth from fear of appearing extravagant. All N N 
that we could say in its favor would be far less than it aeserves vieeeeampaats WHAT IS SAID OF 


During the three years in which it has been continually in use, it This patent has been 
has become more and more a favorite with all our mechanics. From 


ecome more and i rite with all our me susaivetin © s courts’ DIXON'S AMERICAN GRAPHITE 
the time we set it running we have considered it indispensable. Its 


easy adaptability to a wide range of large work enables it to take j 
the place of large and expensive planers, and thus its economy is 
abundantly proved. Its availability for very fine work also can Morse ELEVATOR Works = 


hardly be surpassed. CHARLES SEYMOUR, Supt. 





MANUFACTURED BY 















by & Udrostatic Machi erty MORSE, WILLIAMS & CO., JOS, DIXON CRUCIBLECO., Jersey City,N.J. 
wa ; llocalieieaitummaidécimesnacccaie I] Successors to CLEM & MORSE, Builders of all Einds of Our draftsmen report them as good asthe Si 
es) rs} PRESSES, PASSENCER AND Pirsecninawh | berian, Betts MACHINE Co., Wilmington, Del 
hs a PUMPS, 7R = Our draftsmen pronounce them equal to the si 
a 4 PUNCHES, berian. G. B. Nicnotson, Chief Engineer, 
>) a cccecincninintieniomnn 5 : C.N.O, & T.P. Ry.Co.,Cineinnati,O 
R ~~ ACCUMULATORS, | «*» It will pay every reader of this paper to send 
NS > : esiecadenbGuphinrea aca deamnetaaiee hs :6 cents in stamps to the JOSEPH DIXON CRI 
y 28 JACKS, Automatic Hatch Doors comical Tis gage Chas wilh seocive’ Penola 
Pd 4 VALVES, A SPECIALTY. worth double the money. _ 





Send for Illustrated Circular. 


- 
v 





‘KLIVIOddS V¥ 








‘SLNENZACUENI NETCON 





















ae i «=—«si“‘ié ener aR aO EEE = 
= eee” ~ 7 al J ' . 
$k Vault Elevators, dc., &c.| Office, 411 CHERRY ST. , Barnes’ Pat, Upright Drills 
8 i Wests, Epenxtowd Av.,Wildey te id Mille wi bett 
y we and Shackamaxon Sts. 20-inch § g, 1 both | 
: 5 WATSON & STILIMAY, PHILADELPHIA. "  p Worm and Lever Feed. | 
8 y 204-210 E.43d St., New York. | N.Y. Office, 108 Liberty Street. — : } 
as te 
% is] 
wea Tee, 
o & r FAY & SCOTT, HE DUPLEX INJECTOR 
> MANUFACTURERS OF THE BEST BOILER 
:_ “ WOOD LATHES, reepen Kuown 
. bt . 
p Not liable to get out of oat - Pine 
r > Barnes’ Pat Engine Lathe ' 
Drill Lathes, Shaping Machines mp order Will lift water 25 -inch swing,6-foot or 8-foot Bed 
mplest >| Milling Machines, Planer Centers, Etc, aD fcc ior . These! machin :“are: made a special 
F SEND FOR CATALOGUE. Will start when it is hot. not found ix’ other machines in this 
| j wilt yes pom et nde 4 voy teil pas parties desiring, to 
1 a heater. Manufactured purchase, or know more about this 
FORBES & CURTIS, and for sale by + ription and prices | 


BRIDGEPORT, CONN. 
Manufacturers of 
The Fors Pa Die Stocks| HARRISON'S ADJUSTABLE FLUE-HOLE CUTTER. 


ing Machines, Cutting-off Ma- 


JAMES JENKS & CO, 


Ww F & JOHN BARNES CO. 
Detroit, Micn, 


of machines, to seid for fu ( 
> 1995 MainSt., Rockford, Ill. 











chines, Ratchet Drills, An effective labor-saving tool for the boiler shop. Size No. 1 cuts all size 
Special Machinery, etc., etc. holes from 2 to 5 inches inclusive. The cutters proper 





™ WRITE FOR CATALOGUE. are forged ‘from 5¢-inch round steel, can be renewed 
Mention Paper. at trifling cost ; are easily adjusted and firmly held. 


REMINGTON & CO., 


Lure Your Engine Cylinders WILMINGTON DEL. 
perfectly, gain power and + FOSSIL + MEAL + PIPE AND BOILER COVERING. 


save oil by using our Pate : 
Aut Dea “s a _— Light as Hair Felt. Absolutely Fireproof. Easily 
Automatic Sight Feed Lubri- applied. Can be used over and over again. nic kness 
cators, showing oil as it of 5g" to 34°; equal to other coverings at 2’ to 214’ 
enters, drop by drop. Beware of Imitations. Sold in Bags of 110 lbs. each. 
. : | 
Rollstone Machine Co, 


: ‘ P Acknowledged by leading authorities to be the best 
pipaledne ping The Seibert Cylinder Oil Cup Co. 


non-conducting material in the market. 
ITC Re - FOSSIL MEAL CO., 48 Cedar St., New York. 
FITCHBURG, MASS. HL. A. ROGERS, Agent for New York, . : 
19 John Street, New York. 


Send for Circular. Mention this Paper. 
OSGOOD DREDGE 00., - ALBANY, N. Y. 
"idiesatalne =™ THE GARDNER GOVERNOR THE FISHKILL CORLISS ENGINE. 
| ti 


Manufacturers of 
Over 45, 000 in Use. A FULL LINE OF SIZES, 


“Bet Deen DE : p Vertical Condensing Engines | 


Excavators, MACHINES, EBtc., Eta 
. i : : ADAPTED TO EV ERY STYLE 
OF STATIONARY AND 
Specially adapte od for and extensively used 
in large grain elevators. 


PORTABLE STEAM 
BOITLER®:. 


INGINE, 
Manufactured by the 


3 Fishkill Landing Machine Cs, 


FISHKILL-ON-THE-HUDSON, N. Y. 


end for Catalogue A, containing Tlus 6 
trated Descriptions and Refere™ces 


THE Ln ae Ca 
pans CHICAGO New York 


137017 So. Jefferson St. 









Manufactured by 

















WOOD-WORKING MACHINERY 


For P laning Mills, Furni- 
ture, Chair and Cabinet 
Fac tories, Cabinet Works 
and General Wood-Work 
ing. Send Stamp for Ll- 
lustrated Catalogue to 

















ue 





Warranted to give satisfac- 
tion or no sale, 





OR CIRCULARS AND PRICES, | | 
ADDRISS, | & 


# The Gardaer Governor Co, 


QUINCY, ILL. 


j 





ens pny  DREDGwP 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


In Use, Over 1,000. 25 to 1,000 H.P. 


These Engines are the combined result of long ex 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and | 


















or high rotative speeds Highest attainable Economy 
in Steam Consumption and superior regulation guar- 
. anteed. Self-contained Automatic Cut-off Engines, 
- 12t0100H P. for driving Dynamo Machines a specialty. 
Illustrated Circulars, w vith various data as to practical 
Steam Engine construction and performance, free by 


mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. 


: L, Ae N W. ROBINSON, cor. Clinton & Jackson Sts.,Chicago, Ill. 
SHLES AGENTS: VL, SIMPSON, 70 srl ¥,¥, 4 


ROBINSON & CARY, St. Paul, Minn. 
PRAY MFG. 00., Minneapolis, Minn, 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA, 
ensees and Manufacturers for New Jersey (South of Trenton), Eastern Pensylvania, Delaware, Maryland and Virginia. 


THE BECRETT & MCDOWELL MTC, C0,, 
» STEAM ENGINES, HOISTS, PUMPS, 


2 AND GENERAL MINING MACHINERY. 
irvO0 LIBERTY sT., NEW 


Lie 
all 


Sole 





YORK. 





t=” SEND FOR ILLUSTRATED CATALOGUE. 


“OTTO” GAS ENGINE WORKS, 
SCHLEICHER, SCHUMM & CO., 


33d and Walnut Sts. Branch Office, 180 Washington St. 
PHILADELPHIA, CHICAGO. 


OVER 18,000 ENGINES IN USE. 
GUARANTEED ANY Srakeshorse-power 


‘42 INCH TREBLE GEARED 


LATHE 


| Having purchased a partly finished 42 inch Lathe, 
} at a very low figure, from a tool builder retiring 
are able to offer this tool at le s 
than it would cost to build it. 

We shall be pleased to quote prices 
particulars upon application. 


THE NEWARK MACHINE WORKS 








To Consume 25 to 75 
Per Cent, Less Gas than 








HEWES & PHILLIPS 
IRON WORKS, 


NEWARK,N. J. 












from business, we 


and furnish 


Manufacturers of 


i 











IMPROVED | EAST NEWARK, N. J. 
i | 
CORLISS ENGINE, | | 
ALSO | DRAWING | ILLUSTRATED CATALOGU? 
High-Speed E | 
wine ngine, | ENSTRUMENTS | orice ooo. 
Condensing and Non-Con- 
sg = re pie ew | 


VOLNEY W. MASON & CO., 
| Friction Pulleys, Clutches and Elevators. 
PROVIDENCE. R. IL. 
Worcester, Mass. 


W. 6. YOUNG & C 89 Manufacturers of 
Engine Lathes, Hand Lathes, 


FOOT POWER LATHES, SLIDE RESTS, Ete. 


guaranteed, 

Tubular Boilers and Steam 
Fittings, Planers, Lathes, 
Gear Cutters, Shapers, 
Slotters, also Hydraulic Oil 
Presses and Veneer Cutting 
Machinery, Shafiing and Gearing. 


HEAVY PLANERS A SPECIALTY. 








KENDALL & ROBERTS, 
CAMBRIDGEPORT, 


IW.COLBURN & Co.| * 
FITCHBURG, MASS. 


10,0 a a 


jowe ST 
IVING FRILLS] 


Eastern Agents, MASS 


Q\, BEVEL GEARS, 


' Cut Theoretically Correct. 


=) For particuiars and estimates apply to 
« 


BREHMER BROS. 


Machinists, 
440 N, 12thSt., Philadelphia, Pa. 


“ 





ARC © INCANDESCENT 


LIGHTING 
AND PLATING 


MACHINERY. 


NEW and SECON D-HAND. 


LATHES. 





PRICES MACHINES. 












MACH | NERY One.. 17 in.x 6 ft. Forsaith Engine Lathe, 2nd-hand 
5 One.. 18 in.x 12 ft a t ‘“ 
One.. 16in.x 6 ft., “6 


Fifield, 
NEW AND SECOND-HAND. One winx 8ftl 


One.. 21 in.x 8 ft. » $s 
>i S., t. Be gine Lathe, New 
14 a pty he Be d E ngine Lathe, Bogert new One.. © abinet Turret Lathe, Am, Tool C i 
14 “Blé ft “ . Harris, cheap Five No.3 Plain L.D.&Co.,Hand Speed Lathe, New 
6 * 6f. “ ‘ Armes. One.. 26 in.x 16 ft., * Engine Lathe 
6b “ 6ft. “ , “ “Pratt & Whitney. Hive WBin-x 5ft. © w bt ga New 
7 © Gf, * as “Putnam, not screw Three No, 1 * Hand, Fox ** 
cutting Four ia in. L. D & c oO. Fox Monitors 6 
7 S$ gf we “6 lewes & Phillips, | Oue-- J¥ In. - 
Bie sit ao si : Fivchbare. g. ~ fen 19 in. 58-10-12" allin A No. 1 pee: 
19 ** 10,12,14°° * * Pond, nearly new. : : PLANERS. 
“) 10 ft. . “ Blaisdell, Al. One. .22 in.x22 in x6 ft. Powell (good as new),2d h’ d 
4 " 44 Tt. ? " ed Ames, nearly new. One. .30 in x30in x8 ft. Pond, 
4 * OOF, * “s ‘* Ames, new. One.. 24in.x 4x 6ft Wood & Light “ 
, aa ” sj Harrisburg One..18 in. x16x3ft. 6 in. Putnam New 
: - Be wed ‘* Harrisburg, good.  One,..24x24in. x 6 Pease New 
x6 ft. Turret Lathe w th chasing bar One.. Belden Crank Planer, 2d-hand 
fin,-20in. and 383in. Turrec Head Chucking. or Two 20 in, L. D. & Co. Shapers, New 
Screw Machines, Bridgeport Pwo 26 in ‘A ‘ a 
}in., 25in. and 28 in. Drills, Blaisdell, new. One, .32 in. “ 
Vin Drill, Erenpice. ae me Drill DRILLS. 
) +6 > s s V ¥ ‘ 7 ‘ P , P 
liott Drill on Pima amare Tes Six ..24in. Bickford Drill, New 
SHAPERS. One, .24 in. Bie tore Drill, 2nd-hand 
in. Gould 12 in Sellers. One--20 in -& Co. Lever Drill, ‘ 
, 15 & 24 in. Wolcott Six ..20 in, D & Co, * New 
4 in. Hendey 24 in. Bridgeport Three 28 in ‘hie kford B, G, & 8. F. Drill ms 
. " PLANERS. : ” Three 32 in. ” ” = ” 
: in tn. pride re Fell. in x3 ot . heeler, MISCELLANEOUS. 
nx 24in.x 8 , Ames a ‘ x . . 
}in.x 6&8) Tt. ow 26 n.x 6 ft Putnam. Two Grant & Bogert Universal Millers, New 
2 in.x 10 ft., Pond 3din.x 10ft. P. & W. One, .Small Valve Millers, ~ 


One..Sellers Car Wheel Borer, 


te" (See 


2nd-hand 
Advertisement on page 16.) 


46 In. Squaring 


? 


Shear, power, 
Oo. 35 and 4 Press, Stiles 

No. 6 Panch Press, 20 in. Wilder 

5-40 lb Bradley Cushioned Hammer. 

Lot of miscellaneous Machinery If you do not 
What you want, write and state what re- 


lired, 


E.P. BULLARD,/4 Dey St., New York. | 


nearly new. 


LODGE, DAVIS & C0. 


Manufacturers and Dealers, 


CINCINNATI, OHIO. 


is 


constructed for heavy and continuous duty at medium | + : 
} MANUFACTURERS OF 
\MPROVED 


MAC HIINI S71 






| 
| 









_CORLISS | 


ait, Sa 
| STEAM ENGINES . f- 
Fun VAR ert: bi 
Sizes varying from ; 
30 to 2000 Horse Power. 
Horizontal or Vertical, Direct 
Acting or Beam, Condensing, 
Non-Condensing or Compound. 
Send for Circular. 
BRANCH OFFICE 
Cor. 5th and Chestnut Sts 
PHILADELPUIA, PA 











E. L. MAXWELL, Pres’t. C. A. Moore, Vice-Pres’t. H. S. MANN«NG, Treas. M. Luscomps, Sec’y. 


TELE 1 ASBoNnNorr MFG. COMPAN YW, 
SOLE MANUFACTURERS 


THE TABOR STEAM-ENGINE INDICATOR, 


Approved and Adopted by the U.S. Government. Also, 


Steam and Vacuum (Gauges, 
With Patent Seamless Drawn Tube. 


Sole Owners and Manufacturers of Ashcroft’s Low-Water De- 
tector, Ashcroft’s Magnetic Water Gauge, Ashcroft’s Oil Testing 
Machine, Ashcroft’s Self-Cleaning Gauge Cocks, Ashcroft’s Pipe 
Stock and Dies, Brown's Patent Adjustable Pipe Tongs. 

Also, Steam Traps, Packer Ratchet Drills, Stanwood Cutters, 
Marine Clocks, Engine Revolution Counters, Test Gauges, Oil 
Cups, Test Pumps, Locomotive Spring Balances, Steam Whistles, 
Salinometers, and all Instruments for Measuring Steam, Air, Gas 


orwa’ OFFICE AND SALESROOM, 
{11 LIBERTY ST.,NEW YORK. 


Address all Letters to P. 0. Box 3754, N. ¥. 


~ g— > FOUNDRY AND MACHINE DEPARTMENT, 
ARRISBERG CAR MPG. CO, 


HARRISBURG, PA. 


4 | Highest Award S!¥en.mecet 


Diploma 
FRANKLIN INSTITUTE NOVELTY EXHIBI- 


TION, PHILADELPHIA, 






















We are operating the finest and most successful 
Electric Light Stations in the world, A change of 
speed not exceeding one per cent guaranteed, ram 
ning light andloaded Send for catalogue, 


‘The Lane & Bodlew Co. 


MANUFACTURERS OF 


Automatic Cut Of Engines, 


from heavy patterns and of unequalled 
workmanship. 





CORLIS". 


Borters, FEED WATER HEATERS, 
PULLEYS & GEARING. 


STEEL 
SHAFTING, 
THE LANE & BODLEY CO. 
East side John, cor.Water, 
Cincinnatil, O. 








American Twist Drill Company’s 


PATENT CHUCK JAWS. 


Threesizes. Price per set of 4 Jaws,$40, 
#48, $56. Bolted to lathe face plates, 
they make best and cheapest chuck in 
the world: Address orders, 
ate s ( cl ARKE & CO., Boston and St, Louis, 

NNING, MAXWELL & MOORE. N. Y. City 
TALLMAN & McFADDEN, P hilade Iphia, Pa., 
or WM. BINGHAM x CO., Cleveland, Ohi 


Air Engine. 


The Best and Cheapest 
on the Market. 

No Steam. No Water. 
Absolute Safety. No En 
gineer. No Pumps. No 
Gauges. No liability to 
freeze up No Regula- 
tion required. 

NO EXTRA INSURANCE, | 

Can be used for any 
purpose where power is 
required. 

Cheap Fuel. Cheap 

First Cost. 


McKinley Engine Co, 


17 Broadway, 
CINCINNATI, 0. 


 BLESSING’S PATENT RENEWABLE-SEAT 


Mop and Gheck Valves, 


The renewable Seats and 
Discs are cast from the best 
Phosphor Bronze Metal, which 
has lasting qualities, ‘double 
that of the best Steam Metal 
commonly used in first-class 
valves. The Seats are simply 
dropped into place and held 
in position by bottom of cage. 








McKinley Patent 
" ; 


Ewe also manufacture the Albany Bucket 
and Saenetag Steam Traps. 


ALBANY STEAM TRAP C0., Albany, N.Y. 





THE 


Slate densitive Dr 


Adapted to rapid work withsmall 
drills. Its extreme sensitiveness 
prevents clogging and breakage of 
























drills. Has aswitching table with 
attachment par Canhet Aetnas In- 
'E aD ING stantly adjustable to different 
WE ARE MAKING lengths of work. Over 200 already 
A SPECIALTY OF in use. Send for circular. 
A 24-INCH LATHE, DWIGHT SLATE 
WITH BED ANY ; 
LENGTH DESIRED. THIS LATHE IS DESIGNED Hartford, Conn. 
FOR SEVERE SER- 
VICE; IT IS THE 
HEAVIEST OF ITS SEND FOR SPECIAL LIST, 
SIZE EVER PRO ee r 
7. far 
DUCED, AND THE WORKMANSHIP AS GOOD N d S q h 4 M1 h 
CW and s2econd-Nan acHinery, 
AS SKIL CAN a5 
MAKE IT, COLD-ROLLED SHAFTINC, HANCERS, 


PULLEYS, ETC., ETC. 


GEORGE PLACE MACHINERY CO. 


121 Chambers St,, New York, 


LATHE 


SE HEPWORTH CL, 


CIRCULAR, 


(1A) Mbns ” 
een Station, 


Yonkers, N. Y, 





seeniieneeiitidiniitiianiainaiatsititaaes = 











16 AMERICAN 


BROWN & SHARPE MFG. CO. 


Manufacturers of 


MACHINERY AND TOOLS, 


PROVIDENCH, R. I. 


This Machine is designed for flat and true 
surface grinding and finishing. It is an effec- 
tive substitute for the operations of filing and 
stoning. The entire cost of files, and three- 
quarters of the labor usually expended on 
these operations are saved, beside obtaining 
better surfaces upon the work done. For all 
finished parts of machinery of cast iron or 
steel, hard or soft, for punches or dies, straight 
edges, flattening dies, etc , it le invalu- 
able, and will produce fine work with little 
expense. 

It will Grind 14” wide, 36 
using a 9” wheel. 

The countershaft has tight and loose pulleys 
8’’ diam., 4’ face, and should run about 276 
turns per minute. 

Price includes countershaft, wrenches, etc., 
all complete, delivered F. 0. B. at Providence, 
R. I. Weight, 2,500 Ibs. 

We are prepared to furnish this machine 
lengthened,to grind 5 ft. long. Weight, 3,000 lbs, 


[LLUSTRATED CATALOGUE MAILED ON 
APPLICATION. 


’” long, 10’ high, 








Duplex Steam Pumps 


COPYRIGHT 1883 BY 


a i) WATER WORKS MACHINERY, 
THE 8 GORDON & MAXWELL C0. 


HAMILTON, OHIO. 


BRANCH HOUSES: 
NEW YORK, 96 Liberty Street. 
PHILADE LPHIA, 713 Chestnut Street 
CHICAGO, “06 Lake Street. 











PQ W & f& 


TRAVELING CRANES. 


Full Specification and Tender promptly submitted on receipt of 
capacity and span of bridge desired. 


Particulars on application, 


MAKERS, 


The Yale & Towne Mfg.Co., Stamford, Conn, 


NEW YORK—CHICAGO—PHILADELPHIA—BOSTON, Catalogues on application. 


SHAPERS, ENGINE LATHES DRILLS 


(eer Send for Prices, 2r$ 
IT WILL PAY YOU. 








TWENTY IN. LEVER DRILL. 


CINCINNATI, OHIO. 


(See our Advertisement on page 15.) 


E. GOULD & EBERHARDT, 
FIRST-CLASS PLANERS. 


RETURNS OVER 100 FEET PER MINU TE, 


: 
= 
ce 
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Ik. Ik. GARVIN & CO. 
| No. 139, 141, 143 CENTRE STREET, NEW YORK. 
MANUFACTURERS OF 


MACHINISTS TOOLS 

MILLERS, TAPPING MACHINES 

LATHES, pen AT aay 

DRILLS. ‘EAR CUTTING 
MILLING, 


97 to 113 
NEWARK, N, J. 











Tue Brown Corron Grn Co., 
New London, Conn,, 
Sept, 23, 1382. 
Gentlemen: -In regard to the 
96 in,x 26 in, x 8 ft, planer bought 
of ye . some time ago, it gives us 
pleavure to say that it is the bost 











[Ocroper 9, 1886 





MACHINIST 
\HE PRATT & WHITNEY | co. 


—_== EZartford, Conxn. == 
MANUFACTURE 
Renshaw’s Ratchet Drills, Nos. 1 and 3; Upright Self-Feeding 
Hand Drilling Machines for Biacksniths; Upright Drilling Ma- 
chines, single and multi-spindle, both those in which the spindles are without 
feed movement and tables are operated by hand or foot lever, and those in 
which the tables have provision for adjustment, and spindles are fed by hand 
lever, or by hand wheel, or automatically; 
also, Horizontal Drilling Ma- 
chines, single and multi-spindle. 
Price List and Description furnished on 
Application. 





ee 








HARTFORD, CT. 
U.S.A. 


THE BILLINGS & SPENCER CO, 


MANUFACTURERS OF 


BILLINGS’ Drop Forged LATHE DOCS. 


FORGED FROM THE BEST 
IRON AND STEEL FOR 
THE PURPOSE. 


A Full Jiinein Stock. 


Dron Porgin 


OF EVERY DESCRIPTION. 








WARNER & SWASEY, oat. 








Worcester. Mass 


DAVID ¥, ‘| 





SUCCESSORS 
TO 








~ Me 
Eingine Xsathes, Flaners, Wrills,- Kc. 


New Designs, Quick Delivery. Great Variety 


<> 
z= 

@Q@LOBD VALVA CHUCE. 
Brass WORKING MACHINERY. | = 
ILLUSTRATED CATALOGUE ON APPLICATION. | = 
53 =e 
i - oe 
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to 48 in. swing. 
s_and Prices furnished on 


Manufacturer of ENGINE LATHES 
Lowell, Mass., U 


from 16 





graph 
tion, 
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GEO. W. FIFIELD, 





GEAR WHEELS & GEAR CUTTING. 


Send for Catalogue D. J. M. 
GEORGE B. GRANT, eg eh) Se 
666 Beverly Street, Boston. W. B. FRANKLIN, 
KEY-SEATING me 
MACHINES 


ALLEN, PREsIDENT. 


Vicr-PrusIDENT. 





B. Pierce, SECRETARY. 














AND 7s. 
O0-in, Drills a Specialty, 70 Sev Setnced PRICE LISS, Write to 

days’ use to pay > cost: 

no shop can afford ee oO 

without one. We have 

ing Machines and 20-inch waths, | 20 in. 

Drills. Send for Photo, _ 

and Catalogue, 04” ‘x2 " ; 

Planers, 3.333 

SOLICITED. Proprietors. 

The Stiles Machinist Tool Crinder. 
FOR GRINDING LATHE, PLANER AND OTHER TOOLS, 
MIDDLETOWN, CONN. 

Branch Works and Office: 

203, 205, 207 Centre Street, corner of Howard, New York. 








planer we ever saw, The man 
we have on it says it “Takes the 
cake,” being the best he has run 
Jaring the thirty years he has 
een running planers. We are 
well pleased with our purchase, 
and ae other planer rae fill hh | : 
our orders, and we will have ne 
vther, ED, T. BROWN, Treas. ‘screw Machines—With or Without Wire Fe 















Gur Eey-Geating Machine THE G. A, GRAY co. 
now ready for_prompt 
Ww.P. DAVIS, 
THE BUFFALO STEEL FOUNDRY, “a 
—MANUFACTURED BY— 
——— AADAA. AAAAA Senuiagienee 
(MM v.m.caRPENTER Roeitiiriiiiiiii 


Teatastc ae sycamore & Webster St., Cincymnati.0. 
shipment, both Key-Seat- a 
NORTH BLOOMFIELD. N. Y, 
OR ERS AND CORRESPONDENCE | PRATT & L ii Rael 
THE STILES & PARKER PRESS C0. 
| PAWTUCKET.R.I. —___ APS: I I | 
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